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© Carboxybetalne and sulfobetaine and detergent composition and cosmetic containing the same. 

© Novel carboxybetaines and sulfobetaines are disclosed. Processes of the production of the carboxybetaines 
and sulfobetaines, as well as detergent compositions and cosmetics containing these compounds are also 
disclosed. The carboxybetaines and sulfobetaines of the present invention show excellent moisture keeping 
effect which provides the skin and hair with moist feeling for a prolonged period of time. 
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FIELD OF THE INVENTION 

This invention relates to a novel carboxybetaine and sulfobetaine. their production processes, and a 
detergent composition and cosmetic using the carboxybetaine or the sulfobetaine. More particularly, it 
5 relates to a novel carboxybetaine and sulfobetaine which is useful as a base material and moisture keeping 
agent of hair cosmetics, skin cosmetics and the like, to production processes thereof, and a detergent 
composition and cosmetic using the carboxybetaine or sulfobetaine. 

BACKGROUND OF THE INVENTION 

w 

In general, in order to provide hair and the skin with a moist feeling, shampoos, rinses, cosmetics and 
the like are frequently blended with various types of moisture keeping agents such as for example glycerol, 
propylene glycol, sorbitol, urea and alkylene oxide addition products of saccharides. 

However, these prior art moisture keeping agents are not always satisfactory in terms of their moisture 

w keeping ability, sense of touch and the like, and their effects cannot be sustained because they are apt to 
diffuse and removed by sweat, water and the like. In addition, in the case of wash-off type cosmetics such 
as a rinse, a body rinse and the like, as well as a detergent which contains a surface active agent in a large 
quantity, the moisture keeping agent contained therein frequently fails to exert its intrinsic effects because 
the greater part of the agent is washed away when used. 

20 In view of the above, great concern has been directed toward the development of a compound which 
has excellent moisture keeping ability, sense of touch and the like and can maintain its moisture keeping 
effect for a prolonged period of time even after its exposure to sweat and water or rinsing. 

SUMMARY OF THE INVENTION 

25 

Taking the aforementioned circumstances into consideration, the present inventors have conducted 
intensive studies and, as a result, found that carboxybetaines and sulfobetaines specified by the following 
formulae have an excellent moisture keeping ability, can be produced at a low cost and are useful as a 
base material and moisture keeping agent for various detergent compositions, hair and skin cosmetics and 
30 the like. The present invention has been accomplished on the basis of this finding. 

Namely, according to the present invention, there is provided a carboxybetaine represented by the 
following formula (1): 



\ 



N-A l -0- 



rrr 



R 1 

OA l -N-A 2 -C0 2 



(1) 



wherein Z 1 represents a residue remaining after removal of m 1 + n 1 hydroxy! groups from glycerol or a 
45 glycerol condensate; R 1 and R 2 are the same or different and each represents hydrogen atom or methyl 
group; A 1 and A 2 are the same or different and each represents a straight- or branched-chain alkylene 
group having 1 to 6 carbon atoms which may contain a hydroxy I group; and m 1 represents an integer of 0 
or more and n 1 represents an integer of 1 or more, provided that m 1 + nMs equivalent to the valency of Z 1 ; 
as well as a process for the production of the carboxybetaine and a detergent composition and cosmetic 
so containing the same. 

According to the present invention, there is further provided a carboxybetaine represented by the 
following formula (6): 



55 
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R 3 

\ 



N-A 3 -0- 




(6) 



10 

wherein Z 2 represents a residue remaining after removal of m 2 + n 2 hydroxy! groups from glycerol or a 
condensate thereof; A 3 and A 4 are the same or different and each represents a straight- or branched-chain 
alkylene group having 1 to 6 carbon atoms which may contain a hydroxyl group; R 3 represents a straight- 
or branched-chain alkyl or alkenyl group having 1 to 24 carbon atoms which may contain a hydroxyl group; 

15 R* represents a straight- or branched-chain alkyl or alkenyl group having 2 to 24 carbon atoms which may 
contain a hydroxyl group; and m 2 represents an integer of 0 or more and n 2 represents an integer of 1 or 
more, provided that m 2 + n 2 is equivalent to the valency of Z 2 ; as well as a process for the production of 
the carboxybetaine and a detergent composition and a cosmetic containing the same. 

According to the present invention, there is still provided a carboxybetaine represented by the following 

20 formula (11): 



H 

HO-A 5 -N*-A 6 ~COO- (11) 



30 wherein A 5 represents a straight- or branched-chain alkylene group having 2 to 36 carbon atoms; A 5 
represents a straight- or branched-chain alkylene group having 2 to 36 carbon atoms which may contain a 
hydroxyl group; and R s represents hydrogen atom or a straight- or branched-chain alkyl group having 1 to 
36 carbon atoms; as well as a process for the production of the carboxybetain and a detergent composition 
and cosmetic containing the same. 

35 According to the present invention, there is also provided a carboxybetaine represented by the following 
formula (14): 



R 5 
7 I- 

40 HO-A 7 -N (CH 2 ) a 3COO- (14) 

A- 



45 wherein A 7 represents a straight- or branched-chain alkylene group having 3 to 36 carbon atoms; R 6 and R 7 
are the same or different and each represents hydrogen atom, a straight- or branched-chain alkyl group 
having 1 to 36 carbon atoms or an alkenyl group having 2 to 36 carbon atoms; and m 3 represents an 
integer of 1 to 2; as well as a process for the production of the carboxybetaine and a detergent composition 
and cosmetic containing the same. 

so According to the present invention, there is furthermore provided a carboxybetaine represented by the 
following formula (19): 



R 8 

55 HOCH 2 CH 2 -N— A 8 -COCT (19) 

A. 
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wherein A 8 represents a straight- or branched-chain alkylene group having 3 to 36 carbon atoms which may 
be substituted with a hydroxyl group; and R 8 and R 9 are the same or different and each represents a 
straight- or branched-chain alkyl group having 1 to 36 carbon atoms or an alkenyl group having 2 to 36 
carbon atoms, as well as a process for the production of the carboxybetain and a detergent composition 
5 and cosmetic containing the same. 

According to the present invention, there is yet provided a carboxybetaine represented by the following 
formula (22): 



70 



,10 



X 6 OOC-CH 2 -N CH,-COO" 



(22) 



75 



wherein R 10 and R 11 are the same or different and each represents a straight- or branched-chain alkyl group 
having 1 to 5 carbon atoms which may contain a hydroxy group, provided that at least one of the alkyl 
groups represented by R 10 and R 11 contains a hydroxy group; and X 6 represents hydrogen atom or a 
20 cation; as well as a process for the production of the carboxybetaine and a detergent composition and 
cosmetic containing the same. 

According to the present invention, there is still further provided a carboxybetaine represented by the 
following formula (25): 



25 O R 13 CH 



12 " ' 

R l2 -C-N-CH 2 CH 2 -N CH 2 -COO" ( 25 ) 



CH 3 

30 J 



wherein R 12 represents an alkyl group having 1 to 6 carbon atoms which may be substituted with a hydroxyl 
group. 




wherein R 14 and R 15 are the same or different and each represents hydrogen atom or an alkyl group having 
1 to 6 carbon atoms which may be substituted with a hydroxyl group; and R 13 represents hydrogen atom or 
45 an alkyl group having 1 to 6 carbon atoms which may be substituted with a hydroxyl group; as well as a 
process for the production of the carboxybetaine and a detergent composition and cosmetic containing the 
same. 

According to the present invention, there is still furthermore provided a carboxybetaine represented by 
the following formula (32): 



55 



R 



-N Y 3 -COO" 



18 



(32) 
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wherein Z 3 represents a residue remaining after removal of n 3 hydroxy) groups from glycerol or a 
condensate thereof or a group represented by HO — A 9 — where A 9 represents a straight- or branched-chain 
alkylene group having 2 to 5 carbon atoms; R 17 and R 18 are the same or different and each represents a 
straight- or branched-chain alkyl group having 1 to 5 carbon atoms; Y 3 represents a straight- or branched- 
5 chain alkylene group which may contain a hydroxyl group; and n 3 is an integer of at least 1 but not 
exceeding the number of hydroxyl groups in glycerol or a condensate thereof and is 1 when Z 3 is 
HO— A 9 —; as well as cosmetics and detergent compositions which contain the carboxybetaine; as well as a 
process for the production of the carboxybetaine and a detergent composition and cosmetic containing the 
same. 

w According to the present invention, there is yet furthermore provided a sulfobetaine represented by the 
following formula (35): 



R 19 
U 

HO-A 10 N CH-z— CH-CHt- S0 3 " (35) 

R 2 0 OH 



wherein A 10 represents a straight- or branched-chain alkylene group having 2 to 12 carbon atoms which 
may be substituted with a hydroxyl group; R 19 and R 20 are the same or different and each represents a 
straight- or branched-chain alkyl group having 1 to 12 carbon atoms or a straight- or branched-chain alkenyl 
group having 2 to 12 carbon atoms each of which may be substituted with a hydroxyl group; as well as a 
25 process for the production of the sulfobetaine and a detergent composition and cosmetic containing the 
same. 

According to the present invention, there is yet also provided a means for providing skin or hair with a 
moist feel which employs a carboxybetaine represented by the following formula (1 4'): 

30 

R 6 ' 

HO—A 7 -N ( CH 2 ) = 3COO" (14') 

35 R 7 ' 



wherein A 7 ' represents a straight- or branched-chain alkylene group having 2 to 36 carbon atoms; R 6 ' and 
R 7 ' are the same or different and each represents hydrogen atom, a straight- or branched-chain alkyl group 
40 having 1 to 36 carbon atoms or an alkenyl group having 2 to 36 carbon atoms each of which may be 
substituted with a hydroxyl group; and m 3 represents an integer of 1 or 2. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 Fig. 1 is a graph showing a 1 H-NMR spectrum of the carboxybetaine (1) of the present invention 
obtained in Example 1. 

Fig. 2 is a graph showing a 1 H-NMR spectrum of the carboxybetaine (1) of the present invention 
obtained in Example 2. 

Fig. 3 is a graph showing a 1 H-NMR chart of a compound obtained in Example 47. 
so Fig. 4 is a graph showing a 'H-NMR chart of a compound obtained in Example 48. 

DETAILED DESCRIPTION OF THE INVENTION 

In the aforementioned formula (1) representing the carboxybetaine of the present invention, Z 1 
55 represents a residue remaining after removal of m 1 + n* hydroxyl groups from glycerol or a condensate 
thereof. Examples of the glycerol condensate are those obtained by the condensation of glycerol into 
straight- or branched-chain form in the presence of an alkali catalyst, preferred examples of which include 
polyglycerols having an average condensation degree of 20 or less, such as diglycerol, triglycerol, 
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tetraglycerol. pentaglycerol, hexaglycerol, heptaglycerol, octaglycerol, nonaglycerol, decaglycerol, 
dodecaglycerol, tetradecaglycerol, hexadecaglycerol, octadecaglycerol and the like, of which those having 
an average condensation degree of 10 or less are preferred. As the group represented by Z\ glycerol or 
diglycerol from which one hydroxyl group is removed is particularly preferred. 

5 In formula (1), A 1 and A 2 are the same or different and each represents a straight- or branched-chain 

alkylene group having 1 to 6 carbon atoms. Preferred examples of A 1 include ethylene group, propylene 
group and 2-hydroxy-1 ,3-propylene group, and those of A 2 include methylene group, ethylene group, 
propylene group and butylene group. 

Preferably, in the carboxybetaine (1), n 1 is 1 and R 1 and R 2 are both methyl group, or m 1 is 0. 

10 The carboxybetaine (1) of the present invention can be produced for example in accordance with the 
following reaction formula. 



n l •X l -A 2 -C0 2 M 1 



(3) 



15 



20 



-OA'-N 



m l +n l 



(2) 



25 



30 



R 1 

\ 

/ 
R 2 



N— A 1 — O 




i l -M l X l 



(1) 

35 



In the above formula, Z\ A 1 , A 2 , R\ R 2 , m 1 and n 1 represent the same groups and integers as defined 
above, X 1 represents a halogen atom and M 1 represents a cation. 

That is, the carboxybetaine (1) of the present invention can be produced by allowing an amino 
40 compound (2) to react with a compound (3). 

In the practice of the above reaction, the compound (3) may be used in an amount of 1 to 5 equivalent, 
preferably 1 to 2 equivalent, based on the number of amino groups of the amino compound (2). The above 
reaction may be carried out at a temperature of from 20 to 120*C, preferably from 40 to 90* C in the 
presence of an inert solvent. Examples of the inert solvent to be used in this reaction include polar solvents 
45 such as water, methanol, ethanol, isopropyl alcohol, dimethylformamide, dimethyl sulfoxide and the like and 
a mixture of two or more of these solvents, of which water alone or a mixture of water and a lower alcohol is 
preferred. Though not particularly limited, the cation represented by M 1 in formula (3) may be selected from 
alkali metal ions, ammonium ion and alkanolammonium ions having a total carbon number of 2 to 9. 

In addition to the carboxybetaine (1) of the present invention, the reaction product thus obtained 
so contains the unreacted amino compound (2) and compound (3) and by-products. In consequence, the 
reaction product may be subjected if necessary to purification in conventional means such as solvent 
fractionation, ion exchange chromatography, electrodialysis and the like. 

The compound (2) as a starting material of the present invention may be produced for example in 
accordance with the following known method. 

55 
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Glycerol or Glycerol condensate 4- (n»l+ n 1 ) • X^-^^^V -? 



SaOH 



-Sex 1 



ep i ha lohy dr i p. 



10 



15 



20 



z l ~ u \— 7 

(4) 



(al+nl) • >'H 



(51 ? ' zlf-0-V\< a 



(2-1) 



In the above formula, Z\ X 1 , R 1 , R 2 , m 1 and n 1 represent the same groups and integers as defined 
above. 

That is, the compound (2) can be obtained by allowing glycerol or a glycerol condensate to react with 
an epihalohydrin and then allowing the thus formed glycidyl-etherified glycerol or glycerol condensate (4) to 
25 react with ammonia, methylamine or dimethylamine (5). 

Reaction of the compound (4) with the compound (5) may be carried out at a compound (5)/compound 
(4) molar ratio of 1 to 2, preferably 1 to 1 .5, at a reaction temperature of from room temperature to 80 • C. 
This reaction may be carried out in the absence of solvent or in a lower alcohol such as methanol, ethanol, 
isopropanol or the like or in an organic solvent such as chloroform or the like. This reaction can be effected 
30 in the absence of catalyst. 

With regard to the compound (3), its illustrative examples include sodium chloroacetate, lithium 
bromovalerate and the like. 

The following illustrates a process for the production of the carboxybetaine (1) of the present invention 
in which glycerol is used as a starting material. 

35 



40 



45 



50 



55 
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kg^Y^oh + /\/ 0 \ KsQH /\/°\ 

DH C j2 ^ x ► KEK T X 0 X£ - 

-NaCi! OH 
glycerol epichlohydrin ( 4 — i ) 



OH OH X ?. 2 

(2-2) 

Ko/V^o/VX^CGf 
OK OH I 

i V 

( 1- i) 

In the above reaction formula, FV and R 2 represent the same groups as defined above. 

In the aforementioned formula (6) representing the carboxybetaine of the present invention, Z 2 
represents a residue remaining after removal of m 2 + n 2 hydroxyl groups from glycerol or a condensate 
thereof. Examples of the glycerol condensate are those obtained by the condensation of glycerol into 
straight- or branched-chain form in the presence of an alkali catalyst, preferred examples of which include 
polyglycerols having an average condensation degree of 20 or less, such as diglycerol, triglycerol, 
tetraglycerol, pentaglycerol, hexaglycerol, heptaglycerol, octaglycerol, nonaglycerol, decaglycerol, 
dodecaglycerol, tetradecaglycerol, hexadecaglycerol, octadecaglycerol and the like, of which those having 
an average condensation degree of 10 or less are more preferred. As the group represented by Z 2 , glycerol 
or diglycerol from which one hydroxyl group is removed is particularly preferred. 

In formula (6), A 3 and A* are the same or different and each represents a straight- or branched-chain 
alkylene group having 1 to 6 carbon atoms. Preferred examples of A 3 include ethylene group, propylene 
group and 2-hydroxy-1 ,3-propylene group, and those of A* include methylene group, ethylene group, 
propylene group and butylene group. 

Preferably, in the carboxybetaine (6) of the present invention, n 2 is 1, R 3 is methyl group and R 4 is a 
strainght-or branched-chain alkyl group having 2 to 18 carbon atoms, or m 2 is 0. 

In formula (6), R 3 represents a straight- or branched-chain alkyl or alkenyl group having 1 to 24 carbon 
atoms which may contain a hydroxyl group. Illustrative examples of these groups include methyl, ethyl, 
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, 
hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, ethenyl, 
propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, dodecenyl, undecenyl, tridecenyl, 
tetradecenyl, pentadecenyl, hexadecenyl, heptadecenyl, octadecenyl, nonadecenyl, eicosenyl, 
heneicosenyl, docosenyl, tricosenyl, tetracosenyl, methylhexyl, ethylhexyl, methylheptyl, ethylheptyl, 
methylnonyl, methylundecenyl, methylheptadecanyl, hexyldecyl, octyldecyl, 2-hydroxypropyl and the like 
groups. 

In formula (6), R* represents a straight- or branched-chain alkyl or alkenyl group having 2 to 24 carbon 
atoms which may contain a hydroxyl group. The groups described above as illustrative examples of R 3 , 
excluding methyl group, may be used as R*. 

The carboxybetaine (6) of the present invention can be produced for example in accordance with the 
following reaction formula. 



HS( (5) 

N32 



CjS 7 ^ COONa 
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)A 3 -N 



+ n 2 • X 2 -A 4 -C0 2 M 2 



-Jm 2 +n 2 



10 



(?) 



(8) 



is 



R 3 

\ 

/ 
R 4 



N-A 3 -0- 



nr 



R 3 

i. 

OA 3 -N-A'-C0 2 

i. 



1 2 -M 2 X 2 



20 



(6) 



25 



30 



35 



40 



In the above formula, Z 2 A 3 , A* , R 3 , R 4 , m 2 and n 2 represent the same groups and integers as defined 
above, X 2 represents a halogen atom and M 2 represents a cation. 

That is, the carboxybetaine (6) of the present invention can be produced by allowing an amino 
compound (7) to react with a compound (8). 

In the practice of the above reaction, the compound (8) may be used in an amount of 1 to 5 equivalent, 
preferably 1 to 2 equivalent, based on the number of amino groups of the amino compound (7). The above 
reaction may be carried out at a temperature of from 20 to 120*C, preferably from 40 to 90 *C in the 
presence of an inert solvent. Examples of the inert solvent to be used in this reaction include polar solvents 
such as water, methanol, ethanol, isopropyl alcohol, dimethylformamide, dimethyl sulfoxide and the like and 
a mixture of two or more of these solvents, of which water alone or a mixture of water and a lower alcohol is 
preferred. Though not particularly limited, the cation represented by M 2 in formula (8) may be selected from 
alkali metal ions, ammonium ion and alkanolammonium ions having a total carbon number of 2 to 9. 

In addition to the carboxybetaine (6) of the present invention, the reaction product thus obtained 
contains unreacted amino compound (7) and compound (8) and by-products. In consequence, the reaction 
product may be subjected if necessary to purification in conventional means such as solvent fractionation, 
ion exchange chromatography, electrodialysis and the like. 

The compound (7) as a starting material of the present invention may be produced for example in 
accordance with the following known method. 



45 



55 
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70 



75 



35 



40 



Glycerol or Glycerol condensate -r i m 2 ^r.2 ) - x2 



e? i ha lohyd r i n 

KeGH 



(9) 

S3 
S4 



\ 

(m2- n 2) . ;kh 



► I OH X h4^ 



(m2-n2) 



(7-1) 



20 In the above formula, Z 2 , X 2 , R 3 , R 4 , m 2 and n 2 represent the same groups and integers as defined 
above. 

That is, the compound (7) can be obtained by allowing glycerol or a glycerol condensate to react with 
an epihalohydrin and then allowing the thus formed glycidyl-etherified glycerol or glycerol condensate (9) to 
react with a dialkylamine (10). 

25 Reaction of the compound (9) with the compound (10) may be carried out at a compound (10)- 
/compound (9) molar ratio of 1 to 2, preferably 1 to 1 .5, at a reaction temperature of from room temperature 
to 80 • C. This reaction may be carried out in the absence of solvent or in a lower alcohol such as methanol, 
ethanol, isopropanol or the like or in an organic solvent such as chloroform or the like. This reaction can be 
effected in the absence of catalyst. 

30 With regard to the compound (8), its illustrative examples include sodium chloroacetate, lithium 
bromovalerate and the like. 

The following illustrates a process for the production of the carboxybetaine (6) of the present invention 
in which glycerol is used as a starting material. 



OH Cj2 ~ > H0 X Y X 0 N X : N 

-K3CJ2 OH 
glycerol epichlorhydrin (9-1) 



< a4 (10) 

— — > w^v^i/vv 

OH OH N r4 

(7-2) 

50 



Hfl/Y^o/Y^ CO? 



-NsCiZ OK OK I 

55 R4 

(6^1) 

In the above reaction formula, R 3 and R 4 represent the same groups as defined above. 
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In the aforementioned formula (11), A 5 represents a straight- or branched-chain alkylene group having 2 
to 36 carbon atoms. Illustrative examples of the alkylene group include ethylene, propylene, butylene, 
pentylene, hexylene, heptylene, octylene, nonylene, decylene, undecylene, dodecylene. tridecylene. 
tetradecylene, pentadecylene, hexadecylene, heptadecylene, octadecylene, nonadecylene, eicosylene, 
heneicosylene, docosylene, tricosylene. tetracosylene and the like groups. Of these groups, those having 2 
to 6 carbon atoms, more particularly ethylene group, propylene group and butylene group are preferred. 

In the aforementioned formula (1 1 ), A 5 represents a straight- or branched-chain alkylene group having 2 
to 36 carbon atoms which may contain a hydroxyl group as a substituent. Illustrative examples of the 
alkylene group include ethylene, propylene, butylene, pentylene, hexylene, heptylene, octylene, nonylene, 
decylene, undecylene, dodecylene, tridecylene, tetradecylene, pentadecylene, hexadecylene, hep- 
tadecylene, octadecylene, nonadecylene, eicosylene, heneicosylene, docosylene, tricosylene, tetracosylene, 
2-hydroxypropylene and the like groups. Of these groups, those having 2 to 12 carbon atoms, more 
particularly ethylene group, propylene group, butylene group, pentylene group, hexylene group and 2- 
hydroxypropylene group are preferred. 

In formula (11), R 5 represents hydrogen atom or a straight- or branched-chain alkyl group having 1 to 
36 carbon atoms, with particularly preferred examples including hydrogen atom and methyl group. 

The carboxybetaine (11) of the present invention can be produced for example by allowing an amine 
compound represented by formula (12). to react with a carboxylate represented by formula (13), in 
accordance with the following reaction formula. 



H H 
/ | 

HO-A^-N + X 3 -A 6 -COOM 3 > HO-A 5 -N + -A 6 -COO- + M 3 X 3 

\ I 
R 3 R 5 

(12) (13) (llj 



In the above formula, A 5 , A 6 , R 5 , X 3 and M 3 represent the same groups as defined above. 
Examples of the compound represented by formula (12) include alkanolamine, monoalkylalkanolamine 
and the like. 

In formula (13), X 3 represents a fluorine atom, a chlorine atom, a bromine atom or an iodine atom. 

In formula (13), examples of the cation represented by M 3 include sodium ion, potassium ion and the 

like. 

In the practice of the reaction of the present invention, 1 to 5 moles, preferably 1 to 2 moles, of the 
compound (13) is allowed to react with 1 mole of the compound (12). The above reaction may be carried 
out at a temperature of from 20 to 1 20 * C, preferably from 40 to 90 • C in the presence of an inert solvent. 

Examples of the inert solvent to be used in this reaction include polar solvents such as water, methanol, 
ethanol, isopropyl alcohol, dimethylformamide, dimethyl sulfoxide and the like and a mixture of two or more 
of these solvents, of which a lower alcohol alone or a mixture of water and a lower alcohol is particularly 
preferred. 

In addition to the compound of interest represented by formula (11), the reaction product thus obtained 
contains inorganic salts as by-products and unreacted amine compound and the compound of formula (13) 
and/or hydrolyzed products thereof. Ratio of each component in the reaction product depends on the types 
of materials to be used, their reaction ratios, types and amounts of solvents to be used, reaction 
temperatures and the like. In consequence, the reaction product may be used as it is depending on the 
purpose, but, when a high purity product is required, it may be subjected to purification by usually used 
means such as solvent fractionation, ion exchange chromatography, electrodialysis and the like. 

According to the carboxybetaine (14) of the present invention, A 7 is a straight- or branched-chain 
alkylene group having 3 to 36, preferably 3 to 18, carbon atoms. Illustrative examples of the alkylene group 
having 3 to 36 carbon atoms include propylene, butylene, pentylene, hexylene, heptylene, octylene, 
nonylene, decylene, undecylene, dodecylene, tridecylene, tetradecylene, pentadecylene, hexadecylene, 
heptadecylene, octadecylene, nonadecylene, eicosylene, heneicosylene, docosylene, tricosylene, 
tetracosylene. pentacosylene, hexacosylene, heptacosylene, octacosylene, nonacosylene, triacontylene, 
hentriacontylene, dotriacontylene, tritriacontylene, tetratriacontylene, pentatriacontylene, hexatriacontylene 
and the like groups. 
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In formula (14), R s and R 7 are the same or different from each other and each represents a hydrogen 
atom, a straight- or branched-chain alkyl group having 1 to 36 carbon atoms or an alkenyl group having 2 to 
36 carbon atoms. Illustrative examples of the alkyl group include methyl, ethyl, propyl, butyl, pentyl. hexyl, 
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, 

5 octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, 
octacosyl, triacontyl, hentriacontyl, dotriacontyl, tritriacontyl, tetratriacontyl, pentatriacontyl, hexatriacontyl 
and the like groups. Illustrative examples of the alkenyl group having 2 to 36 carbon atoms include vinyl, 
allyl, oleyl, palmitoleyl and the like groups. Of the above groups, hydrogen atom or methyl group is 
particularly preferred as R 5 or R 7 . 

w The carboxybetaine (14) of the present invention can be produced for example in accordance with the 
following method 1 or 2. 

Method 1 : 

rs In this method, the compound (14) of the present invention is obtained by allowing an amine compound 
(15) to react with a compound (16) in accordance with the following reaction formula. 



20 



HO-A 7 -N^ + X 6 -(CH 2 ) n 3COOM 6 > (14) -M A X A 



25 



(15) 



(16) 



In the above formula. A 7 , R 6 , R 7 and m 3 represent the same groups as defined above; X 4 represents a 
halogen atom and M 4 represents a hydrogen atom or a cationic group. 

30 In this method, 1 to 5 moles, preferably 1 to 2 moles, of the compound (16) may be used based on 1 
mole of the amine compound (15). In the formula of the compound (16), the halogen atom represented by 
X 4 may be selected from fluorine, chlorine, bromine and iodine, and illustrative examples of the cationic 
group of M 4 include alkali metal ions such as of sodium, potassium, lithium and the like and ammonium ion. 
The above reaction may be carried out at a temperature of from 20 to 1 20 • C, preferably from 40 to 

35 90 *C in an inert solvent. Examples of the inert solvent to be used in this reaction include polar solvents 
such as water, methanol, ethanol, isopropyl alcohol, dimethylformamide, dimethyl sulfoxide and the like and 
a mixture of two or more of these solvents, of which water alone or a mixture of water and a lower alcohol is 
particularly preferred, especially a water/lower alcohol mixture having a weight ratio of from 80/20 to 50/80 
from a yield improving point of view. 

40 Since the reaction product thus obtained contains unreacted materials and by-products, it may if 
necessary be subjected to purification by usually used means such as solvent fractionation, ion exchange 
chromatography, electrodialysis and the like. 

Method 2: 

45 

In this method, the compound (14) of the present invention is obtained by allowing an amino acid 
derivative (17) to react with a compound (18) in accordance with the following reaction formula. 

so R 6 

\ 

N-(CH 2 ) Q 3COOM 4 + HO-A 7 -X A > (14) + M A X A 

R 7 

55 

(17) (18) 
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In the above formula, A 7 , R 6 , R 7 , m 3 , M* and X* represent the same groups as defined above. 
In the practice of this method, 1 to 3 moles, preferably 1 to 1.5 moles, of the compound (18) may be 
used based on 1 mole of the amino acid derivative (17). Other reaction conditions and purification method 
are the same as those described in the method 1 . 

5 In formula (19) representing the carboxybetaine of the present invention, A 8 represents a straight- or 

branched-chain alkylene group which may be substituted with a hydroxy! group and has 3 to 36, preferably 
3 to 18, carbon atoms. Illustrative examples of the alkylene group having 3 to 36 carbon atoms include 
propylene, butylene, pentylene, hexylene, heptylene, octylene, nonylene, decylene, undecylene, 
dodecylene, tridecylene, tetradecylene, pentadecylene, hexadecylene, heptadecylene, octadecylene, non- 

70 adecylene, eicosylene, heneicosylene, docosylene, tricosylene, tetracosylene, pentacosylene, hex- 
acosylene, heptacosylene, octacosylene, nonacosylene, triacontylene, hentriacontylene, dotriacontylene, 
tritriacontylene, tetratriacontylene, pentatriacontylene, hexatriacontylene and the like groups, which may be 
substituted with a hydroxyl group. Of these, alkylene groups having 3 to 12 carbon atoms are particularly 
preferred. 

75 In formula (19), R 8 and R 9 are the same or different from each other and each represents a straight- or 
branched-chain alkyl group having 1 to 36 carbon atoms or an alkenyl group having 2 to 36 carbon atoms. 
Illustrative examples of the alkyl group include methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, 
nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, non- 
adecyl, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, octacosyl, 

20 triacontyl, hentriacontyl, dotriacontyl, tritriacontyl, tetratriacontyl, pentatriacontyl, hexatriacontyl and the like 
groups. Illustrative examples of the alkenyl group having 2 to 36 carbon atoms include vinyl, allyl, oleyl, 
palmitoleyl and the like groups. Of the above groups, methyl group is particularly preferred as R 8 or R 9 . 

The carboxybetaine (19) of the present invention can be produced for example in accordance with the 
following reaction formula, by allowing an amine compound (20) to react with a compound (21). 

25 

R 8 

/ 

HOCH 2 CH 2 N + X 5 -A a -COOM 5 > (19) + M 3 X 5 

30 \ 

R 9 

(20) (21) 

35 

In the above formula, A 8 , R 8 and R 9 are the same groups as defined above; X 5 represents a halogen 
atom and M 5 represents hydrogen atom or a cationic group. 

In this method, 1 to 5 moles, preferably 1 to 2 moles, of the compound (21) may be used based on 1 
mole of the amine compound (20). In the formula of the compound (21), the halogen atom represented by 
40 X 5 may be selected from fluorine, chlorine, bromine and iodine, and illustrative examples of the cationic 
group of M 5 include alkali metal ions such as of sodium, potassium, lithium and the like and ammonium ion. 

The above reaction may be carried out at a temperature of from 20 to 120*C, preferably from 40 to 
90 • C in an inert solvent. Examples of the inert solvent to be used in this reaction include polar solvents 
such as water, methanol, ethanol, isopropyl alcohol, dimethylformamide, dimethyl sulfoxide and the like and 
45 a mixture of two or more of these solvents, of which water alone or a mixture of water and a lower alcohol is 
particularly preferred, especially a water/lower alcohol mixture having a weight ratio of from 80/20 to 50/80 
from a yield improving point of view. 

Since the reaction product thus obtained contains unreacted materials and by-products, it may if 
necessary be subjected to purification by usually used means such as solvent fractionation, ion exchange 
50 chromatography, electrodialysis and the like. 

In formula (22) representing the carboxybetaine of the present invention, illustrative examples of the 
alkyl group having 1 to 5 carbon atoms represented by R 10 and R n include methyl, ethyl, straight- or 
branched-chain propyl, butyl, pentyl and the like groups, and illustrative examples of the straight- or 
branched-chain alkyl group having 1 to 5 carbon atoms and containing a hydroxy group include the above- 
55 mentioned alkyl groups substituted with a hydroxyl group, such as 1-hydroxyethyl, 1-hydroxypropyl, 2- 
hydroxypropyl, 1 ,2-di hydroxy propyl, 1-hydroxybutyl, 1 -hydroxypentyl and the like groups. Of these R 10 and 
R 11 groups, methyl, 1-hydroxyethyl, 1-hydroxypropyl and 1 ,2-dihydroxy propyl are particularly preferred. In 
this instance, at least one of R 10 and R 11 is an alkyl group containing a hydroxy group. 
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In formula (22), X 6 represents a hydrogen atom or a cation. Examples of the cation include alkali 
metals, alkaline earth metals, amines, basic amino acids, quaternary ammonium compounds and the like, 
more illustratively, sodium, potassium, magnesium, calcium, ethanolamine, methylethanolamine, 
dimethylethanolamine, diethanolamine, methyldiethanolamine, triethanolamine, lysine, arginine, choline and 
5 the like. 

The carboxybetaine (22) of the present invention can be produced for example in accordance with the 
following reaction formula: 

70 R 10 -N-R n + 2Y l -CH 2 -COOX 6 > (22) 

H 

(23) (24) 

15 

wherein R 10 , R 11 and X 6 represent the same groups as defined above; and Y 1 represents a halogen atom. 
That is, the carboxybetaine (22) of interest is obtained by allowing an amine compound represented by 

formula (23) to react with a carboxylate represented by formula (24) in the presence of an inert solvent and 

the like, if necessary further carrying out salt exchange. 
20 Illustrative examples of the compound (23) to be used as a starting material include monoalkylal- 

kalolamines, dialkanolamines and the like, such as 2-(methylamino)ethanol, diethanolamine, 2-(ethylamino)- 

ethanol, 2-(propylamino)ethanol and the like. 

In the compound (24) represented by the aforementioned formula (24) to be used as the other starting 

material, the halogen atom represented by Y 1 may be selected from fluorine, chlorine, bromine and iodine. 
25 Illustrative examples of the compound (24) include sodium chloroacetate, sodium bromoacetate, 

chloroacetic acid and the like. 

The above reaction may be carried out using 2 to 10 moles, preferably 2 to 4 moles, of the compound 

(24) based on 1 mole of the compound (23), at a temperature of from 20 to 120*C, preferably from 40 to 

90 • C in the presence of an inert solvent. 
30 Examples of the inert solvent to be used in this reaction include polar solvents such as water, methanol, 

ethanol, isopropyl alcohol, dimethylformamide, dimethyl sulfoxide and the like and a mixture of two or more 

of these solvents, of which a lower alcohol alone or a mixture of water and a lower alcohol is particularly 

preferred. 

Also, in order to obtain high reaction efficiency, it is desirable to use a base in the reaction system in an 
35 amount of from 1 to 3 moles based on 1 mole of the compound (23). Examples of such bases include 
sodium hydroxide, potassium hydroxide and the like. 

In addition to the carboxybetaine (22) of interest, the reaction product thus obtained contains inorganic 
salts as by-products and unreacted amine compound and the compound represented by formula (24) 
and/or hydrolyzed products thereof. Ratio of each component in the reaction product depends on the types 
40 of materials to be used, their reaction ratios, types and amounts of solvents to be used, reaction 
temperatures and the like. In consequence, the reaction product may be used as it is depending on the 
purpose, but, when a high purity product is required, it may be subjected to purification by usually used 
means such as solvent fractionation, ion exchange chromatography, electrodialysis and the like. 

When X 6 in formula (22) is not hydrogen atom but a cation, the cation in the thus obtained 
45 carboxybetaine (22) can be exchanged for hydrogen atom making use of an ion exchange chromatography. 
Thereafter, salt exchange of X 6 may be made easily by neutralizing the compound with a desired base. 

In the group R 12 of the aforementioned formula (25) representing the carboxybetaine of the present 
invention, illustrative examples of the alkyl group having 1 to 6 carbon atoms include methyl, ethyl, propyl, 
isopropyl, butyl, t-butyl, pentyl, hexyl and the like groups, and illustrative examples of the hydroxyl group- 
so substituted alkyl group having 1 to 6 carbon atoms include hydroxymethyl, 1-hydroxyethyl, 1-hydrox- 
ypropyl, 2-hydroxyethyl, 1 ,2-hydroxypropyl, 1-hydroxybutyl, 1-hydroxypentyl, 1 -hydroxyhexyl and the like 
groups. Of these alkyl groups having 1 to 6 carbon atoms, which may be substituted with a hydroxyl group, 
methyl* group, ethyl group, hydroxymethyl group, 1-hydroxyethyl group and 2-hydroxyethyl group are 
preferred. 

55 When R 12 is a group represented by -N(R U )(R 15 ), R 14 and R 15 are the same or different and each 
represents hydrogen atom or an alkyl groups having 1 to 6 carbon atoms which may be substituted with a 
hydroxyl group, and examples of these 1 to 6 carbon alkyl groups which may be substituted with a hydroxyl 
group include those mentioned for R 12 . Among these R u and R 15 groups, hydrogen atom, methyl group 
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and 1-hydroxyethyl group are particularly preferred. 

Among the R 13 groups, examples of the 1 to 6 carbon alkyl group which may be substituted with a 
hydroxyl group include those mentioned for R 12 Of these R 13 groups, hydrogen atom and methyl group are 
particularly preferred. 

The carboxybetaine (25) of the present invention can be produced for example in accordance with the 
following reaction formula in which an amine compound represented by formula (26) is allowed to react with 
a haloacetic acid or a salt thereof represented by formula (27). 

O R 13 CH 3 

« D 1 ' 
R 12 -C-N-CH 2 CH 2 -N + X 7 -CH 2 -COOY 2 

\ 

CH 3 

(26) (27) 

O R n CH 3 

12 II I 1 + 
> R 12 -C-N-CH 2 CH 2 -N CH 2 -COCT 

CH 3 

(25) 

In the above formula, R 12 and R 13 represent the same groups as defined above; X 7 represents a 
halogen atom and Y 2 represents hydrogen atom or a cation. 

In the production process of the present invention, the amine compound (26) to be used as a starting 
material may be obtained in accordance with the following reaction formula (A) in which a carboxylic acid 
compound represented by formula (28) is allowed to react with an amine compound represented by formula 
(29) in an inert solvent, or in accordance with the following reaction formula (B) in which urea or a urea 
derivative represented by formula (30) is allowed to react with N,N-dimethylethanolamine represented by 
formula (31) in an inert solvent. 
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Reaction formula (A): 



CH S 



O R 13 
5 I \ / " 

R !6 -C-OH + N-CH 2 CH 2 -N 
/ \ 
H CH 3 



10 



(28) 



(29) 



0 R 1J 

1 I 



CH, 



> R 16 -C-N-CH 2 CH 2 -N 



CH, 



(26' ) 



Reaction formula (B): 



75 



R 16 O R 13 

\ | / / 

N-C-N + ho-ch 2 ch 2 -n 



CH, 



R H 
(30) 



CH 3 



(31) 



R iA O R" CH 3 
\ II / 
-> N-C-N-CH 2 CH 2 -N 
/ \ 
R 13 CH 3 

(26") 



25 



30 



In the above formulae, R 13 , R 1 * and R 15 represent the same groups as defined above; and R 16 
represents an alkyl group having 1 to 6 carbon atoms which may be substituted with a hydroxyl group, or a 
group represented by the following chemical structure. 



35 



/ 



In the above reaction formula (A), examples of the carboxylic acid compound (28) include acetic acid, 
40 propionic acid, butanoic acid, pentanoic acid, hexanoic acid, glycolic acid, lactic acid, glyceric acid, 
pyrrolidonecarboxylic acid and the like, and examples of the amine compound (29) include N,N- 
dimethylethylenediamine, N.N-dimethyl-N'-methylethylenediamine and the like. 

The reaction of the above reaction formula (A) may be carried out using 0.5 to 3 moles, preferably 1 .0 
to 1.5 moles, of the amine compound (29) based on 1 mole of the carboxylic acid compound (28), at a 
45 temperature of from 40 to 200 • C, preferably from 80 to 1 50 * C, in an inert solvent. 

Examples of the inert solvent to be used in this reaction include those having low compatibility with 
water, such as toluene, xylene and the like. From the viewpoint of improving reaction efficiency, it is 
desirable to trap formed water during the reaction. 

In the above reaction formula (B), examples of the urea derivative (30) include methylurea, ethyiurea, 2- 
so hydroxy ethyiurea and the like. 

The reaction of the above reaction formula (B) may be carried out using 0.5 to 5 moles, preferably 1 .0 
to 2.0 moles, of urea or the urea derivative (30) based on 1 mole of N,N-dimethylethanolamine (31), at a 
temperature of from 40 to 150*C, in an acid-containing inert solvent. 

Examples of the acid to be used in this reaction include hydrochloric acid, acetic acid, sulfuric acid and 
55 the like and a mixture of two or more acids selected therefrom, and examples of the inert solvent include 
polar solvents such as water, methanol, ethanol, isopropyl alcohol, dimethyl sulfoxide, dimethylformamide, 
and the like and a mixture of two or more of these solvents, of which water alone or a mixture of water and 
a lower alcohol is particularly preferred. 
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In formula (27) representing a haloacetic acid or a salt thereof to be used as the other starting material 
in the production process of the present invention, examples of the halogen atom represented by X 7 include 
fluorine, chlorine, bromine, iodine and the like atoms. Also, examples of the cation represented by Y 2 
include sodium ion, potassium ion and the like. Examples of such haloacetic acids or their salts include 
5 sodium chloroacetate, sodium bromoacetate, chloroacetic acid and the like. 

The production process of the present invention is effected by allowing the amine compound (26) 
obtained in accordance with the above reaction formula (A) or (B) to react with the haloacetic acid or a salt 
thereof (27), which may be carried out using 1 to 5 moles, preferably 1 to 2 moles, of the haloacetic acid or 
a salt thereof (27) based on 1 mole of the amine compound (26), in an inert solvent at a temperature of 
w from 20 to 1 20 • C, preferably from 40 to 90 • C. 

Examples of the inert solvent to be used in this reaction include polar solvents such as water, methanol, 
ethanol, isopropyl alcohol, dimethylformamide. dimethyl sulfoxide and the like and a mixture of two or more 
of these solvents, of which water alone or a mixture of water and a lower alcohol is particularly preferred. 

Also, in order to obtain high reaction efficiency, it is desirable to use a base in the reaction system in an 
75 amount of from 1 to 3 moles based on 1 mole of the amine compound (26). Examples of such bases 
include sodium hydroxide, potassium hydroxide and the like. 

In addition to the carboxybetaine (25) of interest, the reaction product thus obtained contains inorganic 
salts as by-products and unreacted amine compound (26) and haloacetic acid or a salt thereof (27) and/or 
hydrolyzed products thereof. Ratio of each component in the reaction product depends on the types of 
20 materials to be used, their reaction ratios, types and amounts of solvents to be used, reaction temperatures 
and the like. In consequence, the reaction product may be used as it is depending on the purpose, but, 
when a high purity product is required, it may be subjected to purification by usually used means such as 
solvent fractionation, ion exchange chromatography, electrodialysis and the like. 

In formula (32), preferred examples of Z 3 include 2,3-dihydroxypropyl group, 2,6,7-trihydroxy-4-oxahep- 
25 tyl group, a polyglycerol group represented by: 

HOCH 2 CH(OH)CH 2 0-(CH 2 CH(OH)CH 2 0) m3 — CH 2 CH(OH)CH 2 - 

(m 3 represents an integer of 1 to 10), 2-hydroxy ethyl group, 3-hydroxypropyl group, 4-hydroxybutyl group, 
30 5-hydroxypentyl group and the like. 

In formula (32), preferred examples of each of R 17 and R 18 include methyl, ethyl, propyl, butyl, pentyl 
and the like groups. 

In formula (32), preferred examples of Y 3 include methylene, ethylene, trimethylene, tetramethylene, 
pentamethylene, hydroxyethylene, hydroxymethylmethylene and the like groups. 
35 Particularly preferred examples of the carboxybetaine (32) to be used in the present invention are those 
which satisfy the following formula. 



40 



45 



(Number of primary (Number of carboxy- 

31 x hydroxy group + 51 x betaine group 

in one molecule) in one molecule) 



(Molecular weight) 



I 0.20 



Illustrative examples of the compounds include those represented by the following formulae (32-1) to 
(32-8). 



50 



55 
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HO — f^H-j-j-r — N eCH^-hr-CCV 

I 



(32-1) 



HO — (-CH 2 ) p N CH-t-CH-C0 2 - 

I I 

OH 

(32-2) 



HO— (-CH 2 ) p N CH-2— C0 2 " 



CH 2 -OH 



(32-3) 



I* 

H-fOCH 2 CHCH 2 ) q N eCH 2 ) q C0 2 ' 

OH 

(32-4) 



H— (-OCH 2 CHCH 2 ) = N CH-^— CH-C0 2 - H — (-OCH 2 CHCH 2 ) q N CH-C0 2 " 

I I I III 

OH OH OH CH 2 OH 



(32-5) 



(32-6) 



HO— CH 2 — CH— CH~2 — N B 

I I 
O 

I 

CH 2 
I 

CH-OH 



I 

CH 2 



-N D 1 



OH 



H^H 2 -CH-CH T -0-CH- 2 — CH 



O 
I 

CH 2 
I 

CH-OH 
I 

CH 2 



CH 2 

U 
— N— B 



N — D 1 



(32-7) 



(32-8) 



In the above formulae, p represents an integer of 2 to 5, q represents an integer of 1 or 2, and B and 
D 1 are the same or different and each represents — CH 2 — CCfe", — CH 2 -CH 2 -C02~ or 

-CH 2 -CH-C0 2 -. 
I 

OH 



Of these, particularly preferred carboxybetaine is a compound of the above formula (32-1) in which p is 
2 and q is 1. 

The carboxybetaine (32) of the present invention may be produced for instance in accordance with the 
following reaction formula. 
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>17 



n 3 -X 6 -Y 3 -COOM 6 



10 



(33) 



(34) 



J5 



20 



-> z 3 



R 17 

-N Y 3 -COO" 

J, 18 



6 V 8 



In the above formula, X 8 represents a halogen atom, M 6 represents a cation, and Z 3 , R 17 , R 18 , Y 3 and 
n 3 are as defined above. 

25 Preferred examples of the compound represented by formula (33) include a compound which is 
obtained by allowing glycidol, glycerol or a glycerol condensate to react with an epihalohydrin and then 
allowing the thus formed glycidyl-etherified glycerol or glycerol condensate to react with a dialkylamine, as 
well as a dialkylalkanolamine and the like. 

In formula (34), examples of X 8 includes fluorine, chlorine, bromine, iodine and the like halogen atoms, 
30 and examples of M s includes Na + , K + and the like cations. 

The above reaction may be effected by allowing 1 mole of the compound (33) to react with 1 to 5 
moles, preferably 1 to 2 moles, of the compound (34) at a temperature of from 20 to 120*C, preferably 
from 40 to 90 • C, in the presence of an inert solvent. 

Examples of the inert solvent to be used in the above reaction include polar solvents such as water, 
35 methanol, ethanol, isopropanol, dimethylformamide, dimethyl sulfoxide and the like and a mixture of two or 
more of these solvents, of which lower alcohols and a mixture of water with a lower alcohol are particularly 
preferred. 

In the aforementioned formula (35), illustrative examples of A 10 include ethylene, propylene, butylene, 
pentylene, hexylene, heptylene, octylene, nonylene, decylene, undecylene, dodecylene and the like groups. 
40 These groups may be substituted with a hydroxyl group. Of these alkylene groups, a group having 2 to 6 
carbon atoms are particularly preferred. 

In the aforementioned formula (35), illustrative examples of the alkyl group represented by R 19 and R 20 
include methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl and the like 
groups, and illustrative examples of the alkenyl groups include vinyl, allyl and the like groups. These groups 
45 may be substituted with a hydroxyl group. Of these groups, methyl group is particularly preferred. 

The sulfobetaine (35) of the present invention can be produced by allowing a compound represented by 
the following formula (36): 

R 19 

50 / 

HO-A i0 -N (36) 

\ 

R 20 

55 

wherein A 10 , R 19 and R 20 represent the same group as defined above, 
to react with a compound represented by the following formula (37): 
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X 9 CH-2— CH-CHx-S0 3 M 7 

I (37) 
OH 

5 

wherein X 9 represents a halogen atom and M 7 represents a hydrogen atom or a cation. 

In the production process of the sulfobetaine (35) of the present invention, it is preferable to allow 1 
mole of the compound (36) to react with 1 to 5 moles, preferably 1 to 2 moles of the compound (37). 
70 In formula (37), examples of the halogen atom represented by X 9 include fluorine, chlorine, bromine, 
iodine and the like, and cations represented by M 7 include alkali metal ions such as sodium, potassium, 
lithium and the like and ammonium ion. 

The above reaction may be carried out at a temperature of from 20 to 120 *C, preferably from 40 to 
90 • C, in the presence of an inert solvent. Examples of the inert solvent to be used in the above reaction 
rs include polar solvents such as water, methanol, ethanol, isopropyl alcohol, dimethylformamide, dimethyl 
sulfoxide and the like and a mixture of two or more of these solvents, of which water alone or a mixture of 
water and a lower alcohol, especially having a water/lower alcohol weight ratio of 80/20 to 50/80, is 
particularly preferred from a yield improving point of view. 

Since the reaction product thus formed contains unreacted compounds, by-products and the like, it may 
20 if necessary be subjected to purification by usually used means such as solvent fractionation, ion exchange 
chromatography, electrodialysis and the like. 

Since the thus obtained carboxybetaines and sulfobetaine according to the present invention have an 
excellent moisture keeping ability, not only it can be used as a moisture keeping agent as a matter of 
course, but also it can be applied to various types of skin and hair cosmetics, as well as detergents such as 
25 shampoos, kitchen detergents and the like. In particular, the compound of the present invention is employed 
in a skin or hair cosmetic, it exerts an excellent moisture keeping ability which is hardly spoiled by 
perspiration, and it does not cause sticky feel but provides the skin or hair with a moist feel. 

A carboxybetaine represented by the following formula (14*): 

30 R 6' 

HO-A 7 -N ( CK 2 ) = 3COO" (14') 



wherein A 7 ' represents a straight- or branched-chain alkylene group having 2 to 36 carbon atoms; R 6 ' 
and R 7 ' are the same or different and each represents hydrogen atom, a straight- or branched-chain alky I 
group having 1 to 36 carbon atoms or an alkenyl group having 2 to 36 carbon atoms each of which may be 

40 substituted with a hydroxy! group; and m 3 represents an integer of 1 or 2, 

which may be produced in the same manner as the carboxybetaine (14), has also an excellent moisture 
keeping ability as the carboxybetaine and sulfobetaine of the present invention, thus it can also be 
employed as an embodiment of the present invention. 

The cosmetic of the present invention may contain the afore-mentioned carboxybetaine or the 

45 sulfobetaine in an amount of from 0.1 to 20 % by weight, preferably from 0.5 to 10 % by weight. 

In addition to the carboxybetaine or the sulfobetaine according to the present invention, the cosmetic of 
the present invention may be blended with other usually used cosmetic components as a cosmetic base 
(component (b)) within such a range that they do not spoil effects of the present invention. Examples of 
such components include: polyhydric alcohols such as ethylene glycol, diethylene glycol, triethylene glycol, 

50 more higher degree polyethylene glycols, propylene glycol, 1,3-propanediol, dipropylene glycol, more 
higher degree polypropylene glycols, butylene glycols including 1,3-butylene glycol, 1,4-butylene glycol, 
isobutylene glycol and the like, glycerol, diglycerol, more higher degree polyglycerols, sugar alcohols 
including sorbitol, mannitol, xylitol, maltitol and the like, ethylene oxide (to be referred to as "EO n 
hereinafter) and propylene oxide (to be referred to as "PO" hereinafter) addition products of glycerols, EO 

55 and PO addition products of sugar alcohols, EO and PO addition products of galactose, glucose, fructose 
and the like monosaccharides and EO and PO addition products of maltose, lactose and the like 
polysaccharides; oil components including hydrocarbons such as liquid paraffin, squalane, vaseline, solid 
paraffin and the like, natural oils and fats such as olive oil, jojoba oil, evening primrose oil, coconut oil, beef 
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tallow and the like, ester oils such as isopropyl myristate, cetylisooctanoate, neopentyl glycol dicaprate and 
the like, silicone oils including dimethylsilicone, methylphenylsilicone, cyclic silicones and the like and 
higher fatty acids such as isostearic acid, oleic acid and the like; surfactants including nonionic surfactants 
such as polyoxyethylene (to be referred to as "POE w hereinafter) alky I ether, POE branched alkyl ether, 

5 POE sorbitan ester, POE glycerol fatty acid ester, POE hydrogenated castor oil, sorbitan ester, glycerol 
fatty acid ester, polyglycerol fatty acid ester and the like, anionic surfactants such as of phosphate base, 
sulfonate base, sulfate base, carbonate base and the like, as well as ampholytic and cationic surfactants; 
drugs including vitamins, germicides such as triclosan, trichlorocarban and the like, anti-inflammatory 
agents such as glycyrrhizin dipotassium salt, tocopherol acetate and the like, anti-dandruff agents such as 

io zinc pyrithion, octopyrox and the like, activators, cooling agents such as menthol and the like, and UV 
absorbents; antiseptics such as methylparaben, butylparaben and the like, foaming agents such as 
alkylamine oxide, fatty acid alkanolamine and the like, viscosity adjusting agents such as inorganic salts, 
polyethylene glycol stearate, ethanol and the like, pearling agents, perfumes, coloring matters, antioxidants 
and the like; water swelling clay minerals such as montmorillonite, saponite, hectorite, beegum, knibia, 

75 smecton and the like; high molecular compounds including polysaccharides such as carrageenan, xanthan 
gum, sodium alginate, pullulan, methyl cellulose, carboxymethyl cellulose, hydroxyethyl cellulose, hydrox- 
ypropyl cellulose and the like and synthetic high polymers such as carboxyvinyl polymers, polyvinyl 
pyrrolidone and the like; and pigments including body pigments such as titanium oxide, kaolin, mica, 
sericite, zinc oxide, talc and the like and high polymer powders such as polymethyl methacrylate, nylon 

20 powder and the like. 

The cosmetic of the present invention can be produced by the usually used means, with optional 
preparation forms such as liquid, cream, paste, solid, powder and the like, of which liquid, cream or paste 
form is particularly preferred. 

Specific and non-limiting examples of the cosmetic according to the present invention include a face 
25 lotion, a cosmetic emulsion, a cosmetic cream, a pack, a foundation, a lipstick, a mascara, a nail enamel, a 
shampoo, a body shampoo, a rinse, a body rinse and the like. 

The detergent composition of the present invention may contain the afore-mentioned carboxybetaine or 
the sulfobetaine in an amount of from 0.5 to 50 % by weight, preferably from 1 to 30 % by weight. 

Various types of surfactants which are generally used in detergents may be used optionally in the 
30 detergent composition of the present invention as component (c), within such a range that they do not spoil 
effects of the present invention. 

Illustrative examples of the anionic surfactant include: sulfate and sulfonate base surfactants such as of 
alkyl sulfate, polyoxyethylene alkyl sulfate, sulfosuccinate, taurate, isothionate, a-olefin sulfonate and the like 
surfactants; carboxylate base surfactants such as fatty acid soap, an ether carboxylate base surfactant, an 
35 acylated amino acid base surfactant and the like; and phosphate base surfactants such as an alkyl 
phosphate base surfactant and the like. 

Illustrative examples of the ampholytic surfactant include carboxybetaine base, phosphobetaine base, 
sulfobetaine base, imidazoliniumbetaine base and the like surfactants. 

Illustrative examples of the nonionic surfactant include a polyoxyalkylene addition type, a polyox- 
40 ypropylene-polyoxyethylene addition type, an amine oxide base, mono- or diethanolamide base and the 
like, as well as polyhydric alcohol types such as a sorbitan fatty acid ester, a glycerol fatty acid ester, a 
sucrose fatty acid ester, an alkylsaccharide base, an N-polyhydroxyalkylfatty acid amide base and the like. 

Illustrative examples of the cationic surfactant include a mono- or dialkyl addition type quaternary 
ammonium salt having a straight- or branched-chain alkyl group, and its derivative in which an alkylene 
45 oxide is further added to the alkyl group, of which a straight-chain monoalkyl quaternary ammonium salt 
having 12 to 16 carbon atoms, a quaternary ammonium salt having a branched alkyl group of 20 to 28 
carbon atoms are particularly preferred. 

These surfactants may be used alone or as a mixture of two or more in the detergent composition of 
the present invention in an amount of from 2 to 60 % by weight, preferably from 10 to 50 % by weight, 
so though it varies depending on the preparation form. Further, the surfactant may be used at a weight ratio of 
from 1 :2 to 1 :50, preferably from 1 :3 to 1 :30, based on the carboxybetaine or the sulfobetaine of the present 
invention. 

In addition to the above components, the detergent composition of the present invention may be 
blended optionally with other usually used detergent components within such a range that they do not spoil 
55 effects of the present invention. Examples of such components include: polyhydric alcohols such as 
ethylene glycol, diethylene glycol, triethylene glycol, more higher degree polyethylene glycols, propylene 
glycol, 1 ,3-propanediol, dipropylene glycol, more higher degree polypropylene glycols, butylene glycols 
including 1,3-butylene glycol, 1,4-butylene glycol, isobutylene glycol, and the like, glycerol, diglycerol, more 
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higher degree polyglycerols, sugar alcohols including sorbitol, mannitol, xylitol, maltitol and the like, EO or 
PO addition products of glycerols, EO or PO addition products of sugar alcohols, EO or PO addition 
products of galactose, glucose, fructose and the like monosaccharides and EO or PO addition products of 
maltose, lactose and the like polysaccharides; oil components including hydrocarbons such as liquid 

5 paraffin, squalane, vaseline, solid paraffin and the like, natural oils such as olive oil, jojoba oil. evening 
primrose oil, coconut oil, beef tallow and the like, ester oils such as isopropyl myristate, cetylisooctanoate, 
neopentyl glycol dicaprate and the like, silicone oils such as dimethylsilicone, methylphenylsilicone, cyclic 
silicones and the like and higher fatty acids such as isostearic acid, oleic acid and the like; drugs including 
vitamins, germicides such as triclosan, trichlorocarban and the like, anti-inflammatory agents such as 

io glycyrrhizin dipotassium salt, tocopherol acetate and the like, anti-dandruff agents such as zinc pyrithion, 
octopyrox and the like, activators, cooling agents such as menthol and the like, and UV absorbents; water 
swelling clay minerals such as montmorillonite, saponite, hectorite, beegum, knibia, smecton, and the like; 
high molecular compounds including polysaccharides such as carrageenan, xanthan gum, sodium alginate, 
pullulan, methyl cellulose, carboxymethyl cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose and the 

rs like and synthetic high polymers such as carboxyvinyl polymers, polyvinyl pyrrolidone and the like; 
pigments including body pigments such as titanium oxide, kaolin, mica, sericite, zinc oxide, talc and the like 
and high polymer powders such as polymethyl methacrylate, nylon powder and the like; antiseptics such as 
methylparaben, butylparaben and the like; viscosity adjusting agents such as inorganic salts, polyethylene 
glycol stearate, ethanol and the like; pearling agents; perfumes; coloring matters; and antioxidants. 

20 The detergent composition of the present invention can be produced by the usually used means, with 
optional preparation forms such as liquid, paste, solid, powder and the like, of which liquid or paste form is 
particularly preferred. 

Since the carboxybetaine and the sulfobetaine of the present invention have an excellent moisture 
keeping ability, it can be applied to detergent compositions such as shampoos, as well as rinses and 
25 various types of cosmetics. In addition, the compound of the present invention can be produced easily at a 
low cost using easily available materials. 

The following examples are provided to further illustrate the present invention. It is to be understood, 
however, that the examples are for purpose of illustration only and are not to be construed to limit the 
scope of the invention. 

30 

EXAMPLE 1 

Production of carboxybetaine (1): 

35 A reactor was charged with 900 g (10.2 mol) of 50 % by weight aqueous solution of dimethylamine, 126 
g (7.6 mol) of 2, 3-di hydroxy propyl 2,3-epoxypropyl ether added thereto in a dropwise manner over 3 hours 
at room temperature. After completion of the dropwise addition, temperature of the resulting mixture was 
gradually elevated to 50 *C, and the reaction was carried out for 4 hours at the same temperature. After 
completion of the reaction, remaining dimethylamine and water were removed under a reduced pressure to 

40 obtain 1 482 g of a crude product which was subsequently dissolved in 1 ,000 g of water. While keeping the 
reaction system at 60 • C, and 1 ,000 g (8.7 mol) of sodium chloroacetate dissolved in 1 ,000 g of water was 
added thereto in a dropwise manner over 5 hours, followed by 5 hours of reaction at 60 • C. After completion 
of the reaction, the resulting reaction solution was directly subjected to purification by an ion exchange 
chromatography (ion exchange resin: AG501-X8 manufactured by Bio-Rad Laboratories, Inc.), followed by 

45 distillation removal of the solvent under reduced pressure to obtain 1,241 g of 1-carboxy-N,N-dimethyl-N- 
(2,6,7-trihydroxy-4-oxaheptyl)-methaneaminium hydroxide inner salt with a yield of 65 %. This compound 
was a hygroscopic greasy colorless solid which showed a purity of 99 % when analyzed by HPLC (column: 
Shimadsu GeLSCRlOlN manufactured by Shimadzu Corp.; eluent: water). 
'H-IMMR (DaO): 5 (ppm) (Fig. 1) 

50 3.19 (singlet, 6H, a) 

3.30 - 3.60 (complex multiplet, 6H, b + c + d) 
3.61 - 3.71 (doublet. 2H. g) 
3.72 - 3.83 (quintet, 1H, e) 
3.84 - 3.93 (singlet, 2H, h) 

55 4.18 - 4.35 (quintet, 1H, f) 
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CK3 



I ! I 

OD OD CH3 



DO 



70 Mass spectrometry (FAB ionization method) 
M/Z: 252 (M + H) + (M = CoHjmOsN) 

EXAMPLE 2 

75 Production of carboxybetaine (1 ): 

A reactor was charged with 208 g (2.4 mol) of 50 % by weight aqueous solution of dimethylamine, and 
200 g (0.4 mol) of an epichlorohydrine addition product (average addition mol numbers: 3) of a polyglycerol 
(average condensation degree: 4) was added thereto in a dropwise manner over 2 hours at room 

20 temperature. After completion of the dropwise addition, temperature of the resulting mixture was gradually 
elevated to 50 • C, and the reaction was carried out for 6 hours at the same temperature. After completion of 
the reaction, remaining dimethylamine and water were removed under reduced pressure to obtain 253.8 g 
of a crude product which was subsequently dissolved in 250 g of water. To the reaction system kept at 
60 *C was added 190 g (1.6 mol) of sodium chloroacetate dissolved in 200 g of water, in a dropwise 

25 manner over 5 hours, followed by 5 hours of reaction at 60 *C. After completion of the reaction, the resulting 
reaction solution was directly subjected to purification by an ion exchange chromatography (ion exchange 
resin: AG501-X8 manufactured by Bio-Rad Laboratories, Inc.) to obtain 208 g of a carboxybetaine 
compound of a polyglycerol (average condensation degree: 4), as the compound of interest with a yield of 
64 %. 

30 This compound contained 3 carboxybetaine groups in average per 1 mol of the polyglycerol. 
1 H-NMR (D 2 0): 5 (ppm) (Fig. 2) 
3.19 (singlet, 18H, 

CH 3 

\ / 
N* ) 

/ \ 

CH 3 

40 

3.35 - 3.84 (complex multiplet, 32H, methylene and methine proton of polyglycerol skeleton, 



-N + -CH.-CH- 



3.88 - 3.91 (singlet, 6H, 

50 

I 

-IjT-Cib-COCT) 

55 

4.21 - 4.27 (broad multiplet, 3H, 
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-N + -CH 2 -CH-CH 2 -) 

i r 

OD 



EXAMPLE 3 

70 Production of carboxybetaine (6): 

A reactor was charged with 36.5 g (0.31 mol) of methylhexylamine, and 300 g (2.0 mol) of 2,3- 
dihydroxypropyl 2,3-epoxypropyl ether was added thereto in a dropwise manner over 5 hours at room 
temperature. 

75 After completion of the dropwise addition, temperature of the resulting mixture was gradually elevated 
to 50 • C, and the reaction was carried out for 4 hours at the same temperature. To the reaction system kept 
at 50 *C was added 54.1 g (0.47 mol) of sodium chloroacetate dissolved in 50 g of water, in a dropwise 
manner over 2 hours, followed by 6 hours of reaction at 50 * C. After completion of the reaction, the resulting 
reaction solution was concentrated under reduced pressure and then mixed with 1 .3 I of ethanol to remove 

20 ethanol-insoluble materials by filtration. Thereafter, the thus obtained ethanol-soluble fraction was con- 
centrated under reduced pressure and subjected to purification by a silica gel column chromatography 
(eluting solvent: chloroform/methanol) until a single spot was obtained by a thin layer chromatography, 
thereby obtaining 24.9 g of 1-carboxy-N-methyl-N-hexyl-N-(2,6,7-trihydroxy-4-oxaheptyl)-methaneaminium 
hydroxide inner salt with a yield of 25 %. 

25 'H-NMR (D 2 0): 6 (ppm) 
0.75 (t, 3H, a) 

1 .21 (broad, 6H, b) 
1.60 (broad, 2H, c) 
3.11 (s, 3H, d) 

30 3.29 - 3.65 (broad m, 1 1H, e) 
3.80 (s, 2H, f) 

4.22 (broad m, 1H, g) 



35 



© 
CH 3 

© @ © © S © I © © © © 
DQ-CH 3 -CH-CK 2 -0-CH2-CH-CH 2 -N"-CK 2 -CH 2 (CH 3 ).CH 2 



00 



OD 



CH 2 C0 2 - 
0 



Mass spectrometry (FAB ionization method) 
45 M/Z: 322 (M + H) + (M = Ci s H 3 , Oe N) 

EXAMPLE 4 

Production of carboxybetaine (6): 

50 

A reactor was charged with 35.3 g (0.30 mol) of methylhexylamine, and 400 g (0.8 mol) of an 
epichlorohydrine addition product (average addition mol numbers: 3) of a polyglycerol (average condensa- 
tion degree: 4) was added thereto in a dropwise manner over 5 hours at room temperature. 

After completion of the dropwise addition, temperature of the resulting mixture was gradually elevated 
55 to 50 • C, and the reaction was carried out for 6 hours at the same temperature. To the reaction system kept 
at 50 *C was added 63.3 g (0.55 mol) of sodium chloroacetate dissolved in 100 g of water, in a dropwise 
manner over 2 hours, followed by 6 hours of reaction at 50 • C. After completion of the reaction, the resulting 
reaction solution was concentrated under a reduced pressure and then mixed with 1.5 I of ethanol to 
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remove ethanol-insoluble materials by filtration. Thereafter, ethanol was removed from the thus obtained 
ethanol-soluble fraction under a reduced pressure, and the residue was dissolved again in 2.0 I of water and 
subjected to purification by an ion exchange chromatography (ion exchange resin: AG501-X8 manufactured 
by Bio-Rad Laboratories, Inc.) to obtain 85.1 g of a carboxybetaine of a polyglycerol (average condensation 
5 degree: 4), as the compound of interest with a yield of 42 %. This compound contained 3 carboxybetaine 
groups in average per 1 mol of the polyglycerol. 
'H-NMR (D2O): 5 (ppm) 
0.83 (t, 9H, 



-N + -CH 2 -CH 2 - ( CH 2 ) 3-CH3 ) 



75 1.27 (broad, 18H, 



-N + -CH 2 -CH 2 - ( CHz ) 3-CH3 ) 

1.69 (broad, 6H, 



-N*-CH 2 -CH2- ( CH 2 ) 3-CH3 ) 



3.14 (s, 9H, 

30 

I 

CH3 

35 

3.32 - 3.91 (broad m, 32H, methylene and methine proton of polyglycerol skeleton, 

40 I 

-N+-CH2-CH-) 

I I 

OD 

45 3.87 - 3.90 (s, 6H, 

I 

-N+-CH2-COO- ) 

50 I 

4.22 - 4.29 (broad m, 3H, 



55 
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-N*-CH 2 -CH-CH 2 - ) 

I I 

OD 



EXAMPLE 5 

70 

A reactor was charged with 130.5 g (1.0 mol) of sodium 3-chloropropionate and 300 g of ethanol. To 
this was subsequently added 42.8 g (0.7 mol) of 2-aminoethanol in a dropwise manner over 1 hour at room 
temperature. 

After completion of the dropwise addition, temperature of the resulting mixture was gradually elevated 
75 to 80 • C, and the reaction was carried out for 1 5 hours at the same temperature. 

After completion of the reaction, the resulting reaction solution was directly subjected to purification by an 

ion exchange chromatography (ion exchange resin: AG501-X8 manufactured by Bio-Rad Laboratories, Inc.), 

followed by distillation removal of the solvent under reduced pressure to obtain 61.9 g of 3-(N-hydrox- 

yethyl)-aminopropionic acid with a yield of 66 %. 
20 This compound showed a purity of 99 % when analyzed by HPLC (column: Shimadzu Gel SCR101N 

manufactured by Shimadzu Corp.; eluent: water). 

1 H-NMR data are sown below. In this instance, a to d indicate sites in the following chemical formula 

where respective signals are bought about. 

^H-NMR (D 2 0): 5 (ppm) 
25 2.37 - 2.51 (t, 2H, a), 3.18 - 3.34 (t, 2H, c), 

3.35 - 3.49 (t, 2H, b), 3.77 - 3.88 (t, 2H, d) 



30 



35 



D 

U 

DO- CH a - CH 2 - M— CK a — CH«— COO 

I i 
D 



d - c 



b a 



Mass spectrometry date (FAB ionization method) are shown below. 
MS (m/z): 134 (M + H) + , (M = CsHnOaN) 



40 EXAMPLE 6 



A reactor was charged with 200.0 g (0.92 mol) of sodium 6-bromohexanoate which was subsequently 
dispersed in ethanol. To this was added 54.1 g (0.72 mol) of 2-(methylamino)ethanol in a dropwise manner 
over 1 hour at room temperature. After completion of the dropwise addition, temperature of the resulting 
45 mixture was gradually elevated to 80 *C, and the reaction was carried out for 15 hours at the same 
temperature. 

After completion of the reaction, the resulting reaction solution was directly subjected to purification by 
an ion exchange chromatography (ion exchange resin: AG501-X8 manufactured by Bio-Rad Laboratories, 
Inc.), followed by distillation removal of the solvent under a reduced pressure to obtain 92.5 g of 6-(N- 
50 methyl-N-hydroxyethyl)-aminohexanoic acid with a yield of 68 %. 

This compound showed a purity of 99 % when analyzed by HPLC (column: Shimadzu Gel SCR101N 
manufactured by Shimadzu Corp.; eluent: water). 

'H-NMR data are sown below. In this instance, a to f indicate sites in the following chemical formula 
where respective signals are bought about. 
55 'H-NMR (D z O): S (ppm) 

1.02 - 1.70 (m, 6H, b), 1.93 - 2.05 (t, 2H, a), 2.91 (s, 3H, d), 3.06 - 3.20 (t, 2H, c), 3.20 - 3.34 (t, 2H, e), 3.75 
- 3.90 (t, 2H, f) 
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DO- CH 2 - CH 2 - N— CH 2 - CH a - CK 2 - CR 2 - CH 2 - CGO 

! | 

CH 3 
d c 



70 Mass spectrometry date (FAB ionization method) are shown below. 
MS (m/z): 190 (M + H) , (M = C9H 19 0 3 N) 

EXAMPLE 7 

75 A reactor was charged with 300 g (2.9 mol) of N,N-dimethylpropanolamine and 320 g of water, and 
temperature of the mixture was elevated to 55 *C. To this was subsequently added 407 g (3.5 mol) of 
sodium chloroacetate dissolved in 450 g of water, in a dropwise manner over 2.5 hours at the same 
temperature. After completion of the dropwise addition, the resulting mixture was stirred for 8 hours while 
keeping the reaction temperature at 55 • C. After completion of the reaction, the resulting reaction solution 

20 was directly subjected to purification by an ion exchange chromatography (ion exchange resin: AG501-X8 
manufactured by Bio-Rad Laboratories, Inc.), followed by distillation removal of the solvent under reduced 
pressure to obtain 380 g of N,N-dimethyl-N-hydroxypropylglycine with a yield of 81 %. This compound 
showed a purity of 99 % when analyzed by HPLC (column: Shimadzu Gel SCR101N manufactured by 
Shimadzu Corp.; eluent: water). 

25 'H-NMR (D2O): 5 (ppm) 

1 .79 - 1 .98 (complex multiplet, 2H, b) 
3.13 (singlet, 6H, d) 
3.45 - 3.62 (complex multiplet, 4H, a;c) 
3.77 (singlet, 2H, e) 

30 

d 

l~ 

a b c | e 
CH3 
d 



40 Mass spectrometry (FAB ionization method): 
M/Z 162 (M + H) + 
(M = C 7 H 15 0 3 N) 

EXAMPLE 8 

45 

A reactor was charged with 50 g (0.36 mol) of dimethylglycine hydrochloride, 100 ml of water and 150 
ml of ethanol, and the resulting mixture was adjusted to pH 9 with 48 % sodium hydroxide aqueous 
solution, followed by elevating the temperature to 60 • C. To the resulting mixture was subsequently added 
77 g (0.40 mol) of 10-chlorodecanol dissolved in 100 ml of ethanol, in a dropwise manner over 2 hours at 

so the same temperature. During the dropwise addition, pH level of the reaction mixture was controlled at 9 by 
the occasional addition of 48 % sodium hydroxide aqueous solution. After completion of the dropwise 
addition, the resulting mixture was stirred for 5 hours while keeping the reaction temperature at the same 
level. After completion of the reaction, solvent and unreacted 10-chlorodecanol were removed by distillation 
under a reduced pressure, and the resulting residue was dissolved in 400 ml of water and subjected to 

55 purification by an ion exchange chromatocraphy (ion exchange resin: AG501-X8 manufactured by Bio-Rad 
Laboratories, Inc.), followed by distillation removal of the solvent under a reduced pressure to obtain N,N- 
dimethyl-N-hydroxydecylglycine with a yield of 76 %. When this compound was subjected to a silica gel 
thin layer chromatography (developing solvent: chloroform/methanol = 1/1), it showed a single spot. 
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1 H-NMR(D20):5(ppm) 

1.21 - 1.31 (broad singlet, 12H, c) 

1.60 - 1.95 (complex multiplet, 4H, b + d) 

3.14 (singlet, 6H, f) 

3.48 - 3.70 (complex multiplet, 4H, a + e) 
3.780 (singlet, 2H, g) 



10 I 



DO-CHj-CK^-CCHj) 5 -CH?-CH2-H?CH2-C00 e 

3 b C d £ | c 



75 



Mass spectrometry (FAB ionization method): 
M/Z 260 (M + H) + 
(M = CiaH 29 0 3 N) 

20 

EXAMPLE 9 



A reactor was charged with 217.0 g (1.0 mol) of sodium 6-bromohexanoate, 200 g of water and 400 g of 
ethanol. To the resulting mixture was subsequently added 62.4 g (0.7 mol) of N,N-dimethylethanolamine in 

25 a dropwise manner over 1 hour at room temperature. After completion of the dropwise addition, temperature 
of the resulting mixture was elevated gradually to 80 *C, followed by 8 hours of reaction at the same 
temperature. After completion of the reaction, the resulting reaction solution was directly subjected to 
purification by an ion exchange chromatography (ion exchange resin: AG501-X8 manufactured by Bio-Rad 
Laboratories, Inc.), followed by distillation removal of the solvent under reduced pressure to obtain 55.4 g of 

30 1-carboxybutyl-N,N-dimethyl-N-hydroxyethyl-N-methaneaminium hydroxide inner salt with an isolation yield 
of 39 %. This compound showed a purity of 99.5 % when analyzed by HPLC (column: Shimadzu Gel 
SCR101N manufactured by Shimadzu Corp.; eluent: water; detector: Rl). 
1 H-NMR (D 2 0):5(ppm) 





Proton numbers 


0.83 - 1 .49 (multiptet, a) 


6H 


1 .68 - 2.37 (triplet, b) 


2H 


2.72 (singlet, c) 


6H 


2.86 - 3.03 (broad, d) 


2H 


3.04 -3.15 (triplet, e) 


2H 


3.52 - 3.70 (broad, f) 


2H 



45 



50 



C 
CH; 
I© 



coo 



Mass spectrometry (FAB ionization method): 
M/Z 274 (M + H) 
M = C10H21O3N 
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EXAMPLE 10 



A reactor was charged with 287.0 g (1.0 mol) of sodium 11-bromoundecanoate, 200 g of water and 400 
g of ethanol. To the resulting mixture was subsequently added 62.4 g (0.7 mol) of N,N- 

5 dimethylethanolamine in a dropwise manner over 1 hour at room temperature. After completion of the 
dropwise addition, temperature of the resulting mixture was elevated gradually to 80 • C, followed by 8 hours 
of reaction at the same temperature. After completion of the reaction, the resulting reaction solution was 
directly subjected to purification by an ion exchange chromatography (ion exchange resin: AG501-X8 
manufactured by Bio-Rad Laboratories, Inc.), followed by distillation removal of the solvent under reduced 

10 pressure to obtain 44.0 g of 1-carboxydecyl-N,N-dimethyl-N-hydroxyethyl-N-methaneaminium hydroxide 
inner salt with an isolation yield of 23 %. This compound showed a purity of 99.7 % when analyzed by 
HPLC (column: Shimadzu Gel SCR101N manufactured by Shimadzu Corp.; eluent: water; detector: Rl). 
^H-NMR (D20):5 (ppm) 





Proton numbers 


0.70 - 1 .56 (multiplet, broad, a) 


6H 


1.71 - 1 .88 (triplet, b) 


2H 


2.75 (singlet, c) 


6H 


2.93 -3.10 (multiplet, d) 


2H 


3.10 - 3.24 (multiplet, e) 


2H 


3.57 - 3.73 (broad, f) 


2H 



25 



30 



DO- CH a - CH 2 -.M-CH 2 - (CH 2 ) e - CH 2 - COG 0 

1 f I * a b 
CH 3 " 



Mass spectrometry (FAB ionization method): 
M/Z 274 (M + H) 
M = CisHaiCbN 

EXAMPLE 1 1 

A reactor was charged with 101.9 g (1.356 mol) of 2-(methylamino)ethanol and 100 g of water. To the 
resulting mixture was subsequently added 385.5 (3.31 mol) of sodium chloroacetate dissolved in water, in a 
dropwise manner over 1 hour at room temperature. After completion of the dropwise addition, temperature 
of the resulting mixture was evaluated gradually to 70 *C. Thereafter, 113 g (1.356 mol) of 48% sodium 
hydroxide was added dropwise to the mixture, followed by 1 5 hours of reaction at the same temperature. 

After completion of the reaction, the resulting reaction solution was dried by evaporation, and 1.5 I of 
methanol was added to the resulting residue to remove insoluble materials by filtration. After purification by 
ethanol washing, the solvent was distilled off under a reduced pressure to obtain 66 g of N-methyl-N-(1- 
hydroxyethyl)-N-carboxymethylglycine sodium salt. 

*H-NMR data are sown below. In this instance, a to d indicate sites in the following chemical formula 
where respective signals are bought about. 
1 H-NMR (D2O); 5 (ppm) D 2 0: 4.50 ppm 
3.91 (s, 4H, a), 
3.60 - 3.72 (t, 2H, b), 
3.48 - 3.55 (t, 2H, c), 
3.05 (S, 3H, d) 
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10 



OD 
I 

CH 2 (b) 
I ' 
CH 2 (c) 
I " 

NaOOOCH?— r— Ch>CG0" 
UT ! U7 
CH 3 (d)" 



EXAMPLE 12 

75 

A reactor was charged with 50.0 g (0.48 mol) of diethanolamine and 100 g of water. To the resulting 
mixture was added 120.4 (1.03 mol) of sodium chloroacetate dissolved in water, in a dropwise manner over 
1 hour. After completion of the dropwise addition, temperature of the resulting mixture was elevated 
gradually to 80 * C. Thereafter, 40 g of 48% sodium hydroxide was added dropwise to the mixture, followed 

20 by 20 hours of reaction at the same temperature. 

After completion of the reaction, the resulting reaction solution was dried by evaporation, and 1 I of 
methanol was added to the resulting residue to remove insoluble materials by filtration. After purification by 
ethanol washing, the solvent was distilled off under a reduced pressure to obtain 41 g of N,N-(di-1- 
hydroxyethyl)-N-carboxymethylglycine sodium salt. 

25 1 H-NMR data are sown below. In this instance, a to c indicate sites in the following chemical formula 
where respective signals are produced. 
1 H-NMR (D 2 0); 5 (ppm) D 2 0: 4.60 ppm 
4.15 (s, 4H, a), 
3.95 - 3.87 (t, 4H, b), 

30 3.87 - 3.73 (t, 4H, c) 



00 
I 

i «, 

c CH, 



40 



45 



NiOoc-LK 2 -r;--cH 2 --c:oo- 



c CK 2 
OD 



EXAMPLE 13 

50 

A 20 g portion of N-methyl-N-(1-hydroxyethyl)-N-carboxymethylglycine sodium salt obtained in Exam- 
ple 11 was dissolved in 100 g of water and subjected to an ion exchange chromatography (Amberlite IR- 
120B, manufactured by Organo Co., Ltd.) to obtain a solution of N-methyl-N-(1 -hydroxyethyl)-N- 
carboxymethylglycine which was subsequently adjusted to pH 7.0 with triethanolamine. Thereafter, the 
55 solution was dried by evaporation to obtain 19 g of N-methyl-N-(1-hydroxyethyl)-N-carboxymethylglycine 
triethanolamine salt. 

'H-NMR data are sown below. In this instance, a to f indicate sites in the following chemical formula 
where respective signals are bought about. 



30 



EP 0 649 834 A1 



'H-NMR (D2O); 5 (ppm) D 2 0: 4.70 ppm 
4.05 (s, 4H, c), 

3.64 - 3.92 (broad, 10H, a + d + e), 
3.37 (t, 6H, b), 
5 3.20 (s, 3H, f) 



DD 



10 



L a ? 0 



75 



(00-Cri 2 -CH^73?rH*OGC-C 



? H 2 ? 
CH-s 



20 



EXAMPLE 14 



A solution of N-methyl-N-(1-hydroxyethyl)-N-carboxymethylglycine was obtained in the same manner as 
described in Example 13, adjusted to pH 7.0 with an aqueous solution of choline and then dried by 
25 evaporation to obtain N-methyl-N-(1-hydroxyethyl)-N-carboxymethylglycine choline salt. 

EXAMPLE 15 

Reaction of dimethylamine with sodium chloroacetate was carried out in the same manner as described 
30 in Example 1 1 in the presence of sodium hydroxide to obtain N r N-dimethyl-N-carboxymethylglycine sodium 
salt which was subsequently subjected to sodium removal by the ion exchange chromatography described 
in Example 13. Thereafter, the resulting solution was adjusted to pH 7.0 with triethanolamine and then dried 
by evaporation to obtain N,N-dimethyl-N-carboxymethylglycine triethanolamine salt. 

35 EXAMPLE 16 

(Evaluation of moisture keeping ability) 

The carboxybetaines of the present invention were evaluated for their moisture keeping capacities in the 
40 following manner, with the results shown in Table 1 . 

Evaluation method: 

Each of the test samples made into 2% by weight aqueous solution was applied to a spot on the fore 
45 arm flexor side of a panelist in an amount of 10 ul per 1 cm 2 and maintained as such for 10 minutes. In this 
instance, the fore arm side was subjected to conditioning at 20 *C and at 40% RH in advance. Skin 
conductance was measured before and after this treatment using SKICON-200 (IBS Co., Ltd.) to calculate 
moisture keeping ability of the test sample based on the conductance ratio before and after the treatment. 
(N = 10) 



50 



. ^ , . w- i • after treatment conductance 

moisture keeping ability = before treatment conductanc e 



55 
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TABLE 1 





Samples 


Moisture 
Keeping Ability 


1 


N-methyl-N-(1 -hydroxyethyl)-N-carboxymethylglycine sodium 
salt (Compound of Example 11) 


1.5 


2 


N,N-di(1-hydroxyethy1)-N-carboxymethylglycine sodium salt 
(Compound of Example 12) 


1.4 


3 


N-methyl-N-(1-hydroxyethyl)-N-carboxymethylglycine 
triethanolamine salt (Compound of Example 13) 


2.4 


4 


N-methyl-N-(1 -hydroxyethyl)-N-carboxymethylglycine choline 
salt (Compound of Example 1 4) 


2.1 


5 


N.N-dimethyl-N-carboxymethylglycine triethanolamine salt 
(Compound of Example 15) 


2.3 


Comparative Example 


blank (water) 


1.0 



As is evident from the above results, the skin conductance 10 minutes after the application of the 
compounds of the present invention is higher than that of the blank test, thus showing excellent moisture 
keeping ability of the compounds of the present invention. 

EXAMPLE 17 



A face cleansing paste having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Sodium sesquilauryl phosphate 


25 


Dipotassium myristyl sulfosuccinate 


5 


Cocoyl diethanolamide 


2 


Polyethylene glycol monostearate 


4 


Compound of Example 1 1 


5 


Carboxyvinyl polymer 


0.5 


Paraben 


0.3 


Perfume 


0.3 


Purified water 


balance 



The thus obtained face cleansing paste was able to provide a neat after-wash feeling and a moist 
feeling without causing a tense feeling. 

EXAMPLE 18 

A liquid body shampoo having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Triethanolamine lauryl phosphate 


20 


Alky I saccharide [Ci 2 -0-(G) 2 .s] M 


5 


Lauroylsarcosine sodium salt 


5 


Compound of Example 13 


8 


Xanthan gum 


0.5 


Propylene glycol 


3 


Perfume 


0.7 


Purified water 


balance 



Note: * 1 : C12 is a lauryl group and G is glucose. 
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The thus obtained body shampoo did not cause a rough skin after washing and was able to provide a 
moist feeling. 

EXAMPLE 19 

An anti-dandruff shampoo having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Luryldimethylamine betaine acetate 


10 


Sodium N-lauroyl glutamate 


10 


Pyrocton auramine (Octopyrox, Hoechst) 


0.5 


Ethylene glycol distearate 


2 


Compound of Example 13 


5 


Perfume 


0.5 


Water 


balance 



This anti-dandruff shampoo showed no squeaky feel during hair shampooing and rinsing, and the after- 
wash feeling is not sticky but moist. 

EXAMPLE 20 

A dish washing detergent having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Sodium polyoxyethylene (4) lauryl ether sulfate 


8 


Polyoxyethylene (20) myristyl ether 


5 


Lauryldimethylamine oxide 


3 


Ethanol 


3 


Compound of Example 12 


3 


Perfume 


0.1 


Water 


balance 



This dish washing detergent did not cause dry and rough hands after its use, and was able to provide a 
moist feeling. 

EXAMPLE 21 

A hair treatment having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


2-Dodecylhexadecyltrimethylammonium chloride 


2 


Stearyltrimethylammonium chloride 


2 


Compound of Example 14 


5 


Stearyl alcohol 


5 


Lanolin 


3 


Liquid paraffin 


3 


Polypeptide (collagen hydrolyzate) 


5 


Hydroxyethyl cellulose (1% aqueous solution; viscosity: 8,000 cp) 


0.5 


polyethylene (5) oleyl ether 


0.5 


Methylparaben 


0.2 


Perfume 


0.4 


Water 


balance 
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This hair treatment showed excellent effects in providing hair with flexibility and a moist feeling with no 
stickiness. 



EXAMPLE 22 

5 

A face lotion having the following composition was prepared in the usual way. 





(Composition) 


(% by weight) 


10 


Lactic acid 


0.03 




Sodium lactate 


0.84 




Compound of Example 15 


5 




Glycerol 


2 




Polyoxyethylene oleyl ether (addition product of 20 EO) 


1 


15 


Ethanol 


10 




Perfume 


0.3 




Water 


balance 



Moisture keeping ability of this face lotion was not spoiled by sweat, and not sticky but moist feeling 
was obtained. 

EXAMPLE 23 

A bath powder having the following composition was prepared in the usual way. 

25 



(Composition) 


(% by weight) 


Sodium bicarbonate 


67 


Dextrin 


30 


Compound of Example 15 


2 


Perfume 


0.5 


Coloring matter 


0.5 



35 This bath powder showed excellent moisture keeping effect and moist feeling on the skin. 



EXAMPLE 24 



A reactor was charged with 55.0 ml (0.5 mol) of N,N-dimethylethylenediamine, and 50.0 ml (0.5 mol) of 

40 concentrated hydrochloric acid was added thereto in a dropwise manner while cooling with an ice bath 
thereby making the amine compound into hydrochloride. To this were added 120.12 g (2 mol) of urea 
dissolved in water and a hydrochloric acid/acetic acid mixture (4 ml/4 ml), followed by 4 hours of reaction 
under reflux. After completion of the reaction, the reaction solution was mixed with 200 ml of 30 % sodium 
hydroxide aqueous solution and extracted with chloroform, and the resulting chloroform layer was dried by 

45 evaporation and dissolved again in 200 ml of water. 

To the thus obtained aqueous solution was added 58.2 g (0.5 mol) of sodium chloroacetate dissolved in 
water, in a dropwise manner over 1 hour at room temperature. Thereafter, temperature of the resulting 
mixture was elevated gradually to 70 *C, followed by 15 hours of reaction at the same temperature. After 
completion of the reaction, the resulting reaction solution was directly subjected to purification by an ion 

so exchange chromatography (ion exchange resin: AG-501-X8 manufactured by Bio-Rad Laboratories, Inc.), 
followed by distillation removal of the solvent under a reduced pressure to obtain 72.8 g of N,N-dimethyl-N- 
ethylureidoglycine. This compound showed a purity of 99 % when analyzed by HPLC (column: Shimadzu 
Gel SCR101N manufactured by Shimadzu Corp.; eluent: water; detector: Rl). 
'H-NMR (D 2 0); 5 (ppm) D 2 0:4.65: 

55 3.68 (s, 2H, d), 
3.55 (t, 2H, b), 
3.33 (m, 2H, a). 
3.07 (s, 6H, c). 
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0 Dh 



n 3 

D 2 N-C-ND-CH2CH2-.S-CH 2 -C00- 
C ?3 



w EXAMPLE 25 

A reactor was charged with 76.05 g (1.0 mol) of glycolic acid, 500 ml of toluene and 132 ml (1.2 mol) of 
N ( N-dimethylethylenediamine, followed by 20.5 hours of reaction under reflux. This reaction was carried out 
by trapping formed water. After completion of the reaction, the reaction solution was dried by evaporation, 

15 and the dried residue was again dissolved in 300 ml of water. 

To the thus obtained aqueous solution was added 139.8 g (1.2 mol) of sodium chloroacetate dissolved 
in water, in a dropwise manner over 1 .5 hours at room temperature. Thereafter, temperature of the resulting 
mixture was elevated gradually to 70 *C, followed by 12 hours of reaction at the same temperature. After 
completion of the reaction, the resulting reaction solution was directly subjected to purification by an ion 

20 exchange chromatography (ion exchange resin: AG-501-X8 manufactured by Bio-Rad Laboratories, Inc.), 
followed by distillation removal of the solvent under a reduced pressure to obtain 162 g of N,N-dimethyl-N- 
glycolamidoethylglycine. This compound showed a purity of 99.5 % when analyzed by HPLC (column: 
Shimadzu Gel SCR101N manufactured by Shimadzu Corp.; eluent: water; detector: Rl). 
'H-NMR (D 2 0); 5 (ppm) D 2 0:4.71: 

25 4.05 (s, 2H, a), 
3.89 (s, 2H, d), 
3.55 - 3.78 (m, 4H, b), 
3.18 (s, 6H, c). 

30 C 

0 CH- 
II I " 

D0-CH 7 -C-K0-CH 9 CH 5 -X— CHr-COQ- 
a - fc- b- | d - 

35 Cn^ 



EXAMPLE 26 

40 

A reactor was charged with 129.12 g (1.0 mol) of L-2-pyrrolidone-5-carboxylicacid, 500 ml of toluene 
and 110 ml (1.0 mol) of N,N-dimethylethylenediamine, followed by 15.5 hours of reaction under reflux. This 
reaction was carried out by trapping formed water. After completion of the reaction, the reaction solution 
was dried by evaporation, and the dried residue was again dissolved in 400 ml of water. 

45 To the thus obtained aqueous solution was added 128.1 g (1.1 mol) of sodium chloroacetate dissolved 
in water, in a dropwise manner over 2 hours at room temperature. The resulting mixture was heated 
gradually to 70 *C, followed by 15 hours of reaction at the same temperature. After completion of the 
reaction, the resulting reaction solution was directly subjected to purification by an ion exchange chromatog- 
raphy (ion exchange resin: AG-501-X8 manufactured by Bio-Rad Laboratories, Inc.), followed by distillation 

so removal of the solvent under a reduced pressure to obtain 156.8 g of N,N-dimethyl-N-pyrrolidone-5- 
carboxyamidoethylglycine. This compound showed a purity of 99 % when analyzed by HPLC (column: 
Shimadzu Gel SCR101N manufactured by Shimadzu Corp.; eluent: water; detector: Rl). 
1 H-NMR (DaO); 5 (ppm) D 2 0:4.55: 
4.00 - 4.15 (m, 1H, b), 

55 3.66 (s, 2H, e), 

3.38 - 3.63 (m, 4H, c), 
3.05 (m, 6H, d), 
1.74-2.39 (m, 4H, a). 
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\ 



r n 3 



/ 



C— C-ND - C r 1 2 C n 2 -N— C H 2 ~ CO 0 



CH-, 



70 



EXAMPLE 27 



A hair treatment having the following composition was prepared in the usual way. 

75 



(Composition) 


(% by weight) 


2-Dodecylhexadecyltrimethylammonium chloride 


2 


Stearyltrimethylammonium chloride 


2 


Compound of Example 25 


5 


Stearyl alcohol 


5 


Lanolin 


3 


Liquid paraffin 


3 


Polypeptide (collagen hydrolyzate) 


5 


Hydroxyethyl cellulose (1 % aqueous solution; viscosity: 8,000 cp) 


0.5 


Polyethylene (5) oleyl ether 


0.5 


Methylparaben 


0.2 


Perfume 


0.4 


Water 


balance 



30 

This hair treatment showed excellent effects in providing hair with flexibility and a moist feeling with no 
stickiness. 

EXAMPLE 28 

35 

A face lotion having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Lactic acid 


0.03 


Sodium lactate 


0.84 


Compound of Example 26 


5 | 


Glycerol 


2 


Polyoxyethylene oleyl ether (addition product of 20 EO) 


1 


Ethanol 


10 


Perfume 


0.3 


Water 


balance 



so Moisture keeping ability of this face lotion was not spoiled by sweat, and not sticky but moist feeling 
was obtained. 



55 
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EXAMPLE 29 

A powder bathing preparation having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Sodium bicarbonate 


67 


Dextrin 


30 


Compound of Example 24 


2 


Perfume 


0.5 


Coloring matter 


0.5 



This powder bathing preparation showed excellent moisture keeping effect and moist feeling on the 
skin. 

EXAMPLE 30 

A face cleansing paste having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Sodium sesquilauryl phosphate 


25 


Dipotassium myristyl sulfosuccinate 


5 


Cocoyl diethanolamide 


2 


Polyethylene glycol monostearate 


4 


Compound of Example 25 


5 


Carboxyvinyl polymer 


0.5 


Paraben 


0.3 


Perfume 


0.3 


Purified water 


balance 



The thus obtained face cleansing paste was able to provide a neat after-wash feeling and a moist 
feeling without causing a tense feeling. 

EXAMPLE 31 

A liquid body shampoo having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Triethanotamine lauryl phosphate 


20 


Alkyl saccharide [Ct2-0-(G) 2 . 5 ] * 1 


5 


Lauroylsarcosine sodium salt 


5 


Compound of Example 25 


8 


Xanthan gum 


0.5 


Propylene glycol 


3 


Perfume 


0.7 ; 


Purified water 


balance 



Note: * 1 : C12 is a lauryl group and G is glucose. 



The thus obtained body shampoo did not cause a rough skin after washing and was able to provide a 
moist feeling. 
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EXAMPLE 32 



An anti-dandruff shampoo having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Lauryldimethylamine acetate betaine 


10 


Sodium N-lauroyl glutamate 


10 


Pyrocton auramine (Octopyrox, Hoechst) 


0.5 


Ethylene glycol distearate 


2 


Compound of Example 25 


5 


Perfume 


0.5 


Water 


balance 



This anti-dandruff shampoo showed no grating feel during hair shampooing and rinsing, and the after- 
wash feeling is not sticky but moist. 

EXAMPLE 33 

A dish washing detergent having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Sodium polyoxyethylene (4) lauryl ether sulfate 


8 


Polyoxyethylene (20) myristyl ether 


5 


Lauryldimethylamine oxide 


3 


Ethanol 


3 


Compound of Example 25 


3 


Perfume 


0.1 


Water 


balance 



This dish washing detergent did not cause dry and rough hands after its use, and was able to provide a 
moist feeling. 

35 

EXAMPLE 34 



Production of N,N-dimethyl-N-(2,3-dihydroxypropyl)glycine 



40 



45 



HO-CH-j — C H— C H- 
OH 




A reactor was charged with 180 g (2.0 mol) of 50 % dimethylamine aqueous solution, and 74 g (1.0 
mol) of glycidol was added thereto in dropwise manner over 40 minutes. After reaction at room temperature 
for additional 1 hour, temperature of the reaction solution was gradually elevated to 50 * C, and water and 

50 excess dimethylamine were distilled off at the same temperature in a stream of nitrogen gas, followed by 
drying under a reduced pressure to obtain crude N,N-dimethyl-N-(2,3-dihydroxypropyl)amine. A reactor was 
charged with 61.5 g (0.5 mol) of the thus obtained amine compound and 120 g of water, and 116.5 g (1.0 
mol) of sodium chloroacetate dissolved in water was added dropwise to the mixture over 40 minutes, 
followed by gradual evaluation of the temperature and 1 hour of reaction at 60 • C. 

55 After completion of the reaction, the resulting reaction solution was subjected to purification by an ion 
exchange chromatography (ion exchange resin: AG-501-X8 manufactured by Bio-Rad Laboratories, Inc.), 
followed by distillation removal of the solvent under a reduced pressure to obtain 25 g of the title compound 
with a yield of 75 %. 
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EXAMPLE 35 

Production of N,N-dimethyl-N-(2,6,7-trihydroxy-4-oxaheptyl)glycine 

5 

l + 

H 0 — C H-2 — C H— C — O— C H-*r — C H— C H-? — N CH-r-CCV 

I I I 

OH OH 

w 



A reactor was charged with 900 g (10.2 mol) of 50 % dimethylamine aqueous solution, and 1,126 g (7.6 
mol) of 2,3-dihydroxypropyl 2,3-epoxypropyl ether was added thereto in dropwise manner at room 

75 temperature over 3 hours, followed by gradual evaluation of the temperature and 4 hours of reaction at 
50 'C. After completion of the reaction, water and remaining dimethylamine were distilled off under reduced 
pressure to obtain 1,482 g of a crude product. To this was added 1,000 g of water to dissolve the crude 
product, and to the resulting solution was added 1,000 g (8.7 mol) of sodium chloroacetate dissolved in 
1 ,000 g of water in dropwise manner over 5 hours while keeping the reaction system at 60 • C, followed by 

20 additional 5 hours of reaction at 60 * C. After completion of the reaction, the resulting reaction solution was 
directly subjected to purification by an ion exchange chromatography (ion exchange resin: AG-501-X8 
manufactured by Bio-Rad Laboratories. Inc.), followed by distillation removal of the solvent under a reduced 
pressure to obtain 1,241 g of the title compound with a yield of 65 %. 

25 EXAMPLE 36 

Production of N,N-dimethyl-N-hydroxyethylglycine 

30 I + 

HO- ( CH 2 ) 2 N CHt-COz" 

I 



35 

A reactor were charged with 89.1 g (1.0 mol) of N,N-dimethylethanolamine and 100 g of water, and 
134.0 g (1.15 mol) of sodium chloroacetate dissolved in water was added to the resulting mixture in 
dropwise manner over 1 hour, followed by gradual evaluation of the temperature and 8 hours of reaction at 
70 *C. After completion of the reaction, the resulting reaction solution was subjected to purification by an ion 
40 exchange chromatography (ion exchange resin: AG-501-X8 manufactured by Bio-Rad Laboratories, Inc.), 
followed by distillation removal of the solvent under a reduced pressure to obtain 113.2 g of the title 
compound with a yield of 77 %. 

EXAMPLE 37 

45 

Production of N,N-dimethyl-N-hydroxypropylglycine 



so HO- ( CH 2 ) 3 N CHt—CO/ 

I 



55 A reactor were charged with 300 g (2.9 mol) of N.N-dimethylpropanolamine and 320 g of water, and, 
after elevating the temperature to 55 *C, 407 g (3.5 mol) of sodium chloroacetate dissolved in 450 g of 
water was added dropwise to the mixture over 2.5 hours, followed by 8 hours of stirring at 55 *C. After 
completion of the reaction, the resulting reaction solution was directly subjected to purification by an ion 
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exchange chromatography (ion exchange resin: AG-501-X8 manufactured by Bio-Rad Laboratories, Inc.). 
followed by distillation removal of the solvent under a reduced pressure to obtain 380 g of the title 
compound with a yield of 81 %. 

5 EXAMPLE 38 

Production of N,N-dimethyl-N-hydroxyethyl-/3-alanine 



u 

HO- ( CH-rtr-N ( CH ;) 2 C0 2 - 

I 

75 

A reactor were charged with 43.3 g (0.33 mol) of sodium chloropropionate and 100 g of ethanol, and 20 
g (0.22 mol) of N,N-dimethylethanolamine was added dropwise to the mixture over 1 hour, followed by 
gradual elevation of the temperature and 26 hours of reaction at 80 *C. After completion of the reaction, the 
resulting reaction solution was dried by evaporation, and the dried residue was mixed with 300 ml of 
20 methanol to remove insoluble materials by filtration. Thereafter, the solvent was distilled off, and the 
resulting residue was dissolved in 300 g of water and subjected to purification by an ion exchange 
chromatography (ion exchange resin: AG-501-X8 manufactured by Bio-Rad Laboratories, Inc.), followed by 
distillation removal of the solvent under a reduced pressure to obtain 12.4 g of the title compound with a 
yield of 34.3 %. 

25 

EXAMPLE 39 

(Evaluation of moisture keeping ability and the feel) 

30 Compounds obtained in Examples 34 to 38 and comparative compounds 1 to 4 were evaluated for their 
moisture keeping ability and the feel in the following manner, with the results shown in Table 2. 

Evaluation of moisture keeping ability: 

35 Each of the test samples made into 2 % aqueous solution was applied to a spot on the fore arm flexor 
side of a panelist in an amount of 10 ul per 1 cm 2 and maintained as such for 10 minutes. In this instance, 
the fore arm side was subjected to conditioning at 20 °C and at 40 % RH in advance. Skin conductance 
was measured before and after this treatment using SKICON-200 (IBS Co., Ltd.) to calculate moisture 
keeping ability of the test sample based on the after treatment/before treatment conductance ratio. 

40 The above procedure was repeated 10 times, and the results were shown in the average value thereof. 

Thereafter, the thus treated spot was rinsed with water, dried with a towel and then maintained as such 
for 10 minutes to calculate the moisture keeping ability after rinsing by measuring the skin conductance in 
the same manner. In this instance, the after-rinse moisture keeping ability was expressed as an after 
rinse/before treatment conductance ratio. 

45 

Evaluation of the feel: 

Each of the test samples made into 10 % aqueous solution was applied uniformly to a spot on the fore 
arm flexor side of each of 10 panelists in an amount of 200 ul and maintained as such for 3 minutes, 
so Thereafter, moist feeling and stickiness were evaluated according to the following criteria by feeling the 
applied spot with the palm. 

(Moist feeling) 

55 A: moist 

B: slightly moist 
C: not moist 
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(Stickiness) 



70 



75 



25 



30 



35 



A: no stickiness 
B: slightly sticky 
C: sticky 

In this instance, the results were expressed as the average of 10 panelists. 



TABLE 2 



Results of evaluation 



Samples 



Moisture keeping 

ability 

before after 
rinsing rinsing 



Moist Sticky 
feel feel 



Product of the Invention: 

1 Compound of Example 34 

2 Compound of Example 35 

3 Compound of Example 36 

4 Compound of Example 37 

5 Compound of Example 38 
Comparative Product: 

1 blank (water) 

2 Glycerol 

3 Sorbitol 

4 N,N,N-Trimethylglycine 
(betaine ) 



1.9 
2 . 1 
2.7 
2.6 
2.4 

1.0 
3.2 
1 . 8 
1 . 5 



1 . 7 
1.7 
2.1 
1.9 
1.8 

1.0 
1 . 3 
1.0 
1.2 



A 
A 
A 
A 
A 

C 

A 
B 
3 



A 
A 
A 
A 
A 

A 
C 
3 
A 



As is evident from the results shown in Table 2, each of the compounds of the present invention has 
40 excellent moisture keeping ability which is maintained even after rinsing, in addition to its excellent mo.st 
feeling and non-stickiness. 

EXAMPLE 40 



45 



50 



55 



A face cleansing paste having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Sodium sesquilauryl phosphate 


25 


Dipotassium myristyl sulfosuccinate 


5 


Cocoyl diethanolamide 


2 


Polyethylene glycol monostearate 


4 


Compound of Example 34 


5 


Carboxyvinyl polymer 


0.5 


Paraben 


0.3 


Perfume 


0.3 


Purified water 


balance 
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The thus obtained face cleansing paste was able to provide a neat after-wash feeling and a continued 
moist feeling. 

EXAMPLE 41 

A liquid body shampoo having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Triethanolamine lauryl phosphate 


20 


Alkyl saccharide [Ci 2 -0-(G) 2 .5] *' 


5 


Lauroylsarcosine sodium salt 


5 


Compound of Example 36 


8 


Xanthan gum 


0.5 


Propylene glycol 


3 


Perfume 


0.7 


Purified water 


balance 



Note: ^: Ci2 is a lauryl group and G is glucose. 



The thus obtained body shampoo did not cause a rough skin after washing and was able to maintain a 
moist feeling. 

EXAMPLE 42 

An anti-dandruff shampoo having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Lauryl dimethy lam ine betaine acetate 


10 


Sodium N-lauroyl glutamate 


10 


Pyrocton auramine (Octopyrox, Hoechst) 


0.5 


Ethylene glycol distearate 


2 


Compound of Example 36 


5 


Perfume 


0.5 


Water 


balance 



This anti-dandruff shampoo showed no squeaky feel during hair shampooing and rinsing, and the after- 
wash feeling is not sticky but moist which continued for a long time. 

EXAMPLE 43 

A dish washing detergent having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Sodium polyoxyethylene (4) lauryl ether sulfate 


8 


Polyoxyethylene (20) myristyl ether 


5 


Lauryldimethylamine oxide 


3 


Ethanol 


3 


Compound of Example 35 


3 


Perfume 


0.1 


Water 


balance 



This dish washing detergent did not cause dry and rough hands after its use, and a moist feeling was 
maintained for a long time. 
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EXAMPLE 44 



A hair treatment having the following composition was prepared in the usual way. 



5 


(Composition) 


(% by weight) 




2-Dodecylhexadecyltrimethylammonium chloride 


2 




Stearyltrimethylammonium chloride 


2 




Compound of Example 37 


5 


10 


Stearyl alcohol 


5 




Lanolin 


3 




Liquid paraffin 


3 




Polypeptide (collagen hydrolyzate) 


5 




Hydroxyethyl cellulose (1 % aqueous solution; viscosity: 8,000 cp) 


0.5 


15 


Polyethylene (5) oleyl ether 


0.5 




Methylparaben 


0.2 




Perfume 


0.4 




Water 


balance 



This hair treatment showed excellent effects in providing hair with flexibility and a moist feeling with no 
stickiness, and these effects were maintained for a long time. 

EXAMPLE 45 

A face lotion having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Lactic acid 


0.03 


Sodium lactate 


0.84 


Compound of Example 38 


5 


Glycerol 


2 


Polyoxyethylene oleyl ether (addition product of 20 EO) 


1 


Ethanol 


10 


Perfume 


0.3 


Water 


balance 



Moisture keeping ability of this face lotion was not spoiled by sweat, and not sticky but moist feeling 
40 was obtained and maintained for a long time. 

EXAMPLE 46 

A bath powder having the following composition was prepared in the usual way. 

45 



(Composition) 


(% by weight) 


Sodium bicarbonate 


67 


Dextrin 


30 


Compound of Example 38 


2 


Perfume 


05 


Coloring matter 


05 



This bath powder showed excellent moisture keeping effect and moist feeling on the skin for a long 
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EXAMPLE 47 

Production of 1-hydroxy-2-sulfoethyl-N,N-dimethyl-N-hydroxyethyl-N-methaneaminium hydroxide inner 

salt 

s A 500 ml capacity four neck flask was charged with 18.9 g (0.21 mol) of N,N-dimethylethanolamine and 

20.4 g (1.13 mol) of water, and the mixture was heated to 70 *C. To this was added a mixture of 50.1 g 
(0.25 mol) of sodium 3-ch!oro-2-hydroxy-1 -propane sulfonate and 90 g (5.00 mol) of water, in a dropwise 
manner over about 1 hour. The resulting mixture was stirred for 7 hours at the same temperature. After 
cooling down to room temperature, the resulting reaction solution was directly subjected to purification by 

10 an ion exchange chromatography (ion exchange resin: AG-501-X8 manufactured by Bio-Rad Laboratories, 
Inc.), followed by distillation removal of the solvent under a reduced pressure to obtain 33.2 g (0.15 mol) of 
the title compound with a yield of 70 %. This compound showed a purity of 99.5 % when analyzed by 
HPLC (column: Shimadzu Gel SCR101N manufactured by Shimadzu Corp.; eluent: water; detector: Rl). 
Its chemical structure is shown below. 

75 

CH 3 

u 

HO-CH-jCH^N-CHrCHCHT— S0 3 _ 
I I 

20 CH 3 OH 

Mass spectrum data: M/Z (FAB); 228 (M + H) 
A 1 H-NMR (D2O) chart is shown in Fig. 3. 

25 

EXAMPLE 48 

Production of 1 -hydroxy-2-sulfoethyl-N,N-dimethyl-N-(2,3-dihydroxypropyl)-N-methaneaminium hydroxide 
inner salt 

30 

A one liter capacity four neck flask was charged with 81 g (pure content, 0.9 mol) of 50 % aqueous 
solution of N.N-dimethylamine, and 32 g (0.4 mol) of glycidol was added thereto in a dropwise manner over 
30 minutes. 

The resulting mixture was stirred for 1 hour at room temperature and then heated to 50 • C to remove 
35 remaining dimethylamine in a stream of nitrogen. After adding 100 g of water and elevating the temperature 
to 60 *C, and a mixture of 164 g (0.8 mol) of sodium 3-ch loro-2-h yd roxy-1 -propane sulfonate and 400 g of 
water was added to the thus resulting mixture in a dropwise manner over about 1 hour. The mixture was 
then stirred for 5 hours at the same temperature. After cooling down to room temperature, the resulting 
reaction solution was directly subjected to purification by an ion exchange chromatography (ion exchange 
40 resin: AG-501-X8 manufactured by Bio-Rad Laboratories, Inc.), followed by distillation removal of the solvent 
under reduced pressure to obtain 67 g (0.26 mol) of the title compound with a yield of 65 %. 
Its chemical structure is shown below. 



45 CH 3 

U 

HO-CH-rCHCHx-N-CH-rCHCH-z— S0 3 - 

I II 
OH CH 3 OH 

50 

Mass spectrum data: M/Z (FAB); 257 (M + H) 
A 1 H-NMR (D 2 0) chart is shown in Fig. 4. 

55 
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EXAMPLE 49 

An anti-dandruff shampoo having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Lauryldimethylamine acetate betaine 


10 


Sodium N-lauroyl glutamate 


10 


Pyrocton auramine (Octopyrox, Hoechst) 


0.5 


Ethylene glycol distearate 


2 


Compound of Example 47 


5 


Perfume 


0.5 


Water 


balance 



This anti-dandruff shampoo showed no grating feel during hair shampooing and rinsing, and the after- 
wash feeling is not sticky but moist. 

EXAMPLE 50 

A hair treatment having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


2-Dodecylhexadecyltrimethylammonium chloride 


2 


Stearyltrimethylammonium chloride 


2 


Compound of Example 47 


5 


Stearyl alcohol 


5 


Lanolin 


3 


Liquid paraffin 


3 


Polypeptide (collagen hydrolyzate) 


5 


Hydroxyethyl cellulose (1 % aqueous solution; viscosity: 8,000 cp) 


0.5 


Polyethylene (5) oleyl ether 


0.5 


Methylparaben 


0.2 


Perfume 


0.4 


Water 


balance 



This hair treatment showed excellent effects in providing hair with flexibility and a moist feeling with no 
stickiness. 

EXAMPLE 51 

A face lotion having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Lactic acid 


0.03 


Sodium lactate 


0.84 


Compound of Example 47 


5 


Glycerol 


2 


Polyoxyethylene oleyl ether (addition product of 20 EO) 


1 


Ethanol 


10 


Perfume 


0.3 


Water 


balance 



Moisture keeping ability of this face lotion was not spoiled by sweat, and not sticky but moist feeling 
was obtained. 
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EXAMPLE 52 

A powder bathing preparation having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Sodium bicarbonate 


67 


Dextrin 


30 


Compound of Example 47 


2 


Perfume 


0.5 


Coloring matter 


0.5 



This powder bathing preparation showed excellent moisture keeping effect and moist feeling on the 
skin. 

EXAMPLE 53 

A face cleansing paste having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Sodium sesquilauryl phosphate 


25 


Dipotassium myristyl sulfosuccinate 


5 


Cocoyl diethanolamide 


2 


Polyethylene glycol monostearate 


4 


Compound of Example 47 


5 


Carboxyvinyl polymer 


0.5 


Paraben 


0.3 


Perfume 


0.3 


Purified water 


balance 



The thus obtained face cleansing paste was able to provide a neat after-wash feeling and a moist 
feeling without causing a tense feeling. 

EXAMPLE 54 

A liquid body shampoo having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Triethanolamine lauryl phosphate 


20 


Alky I saccharide [Ci 2 -0-(G) 2 . 5 ] " 1 


5 


Lauroylsarcosine sodium salt 


5 


Compound of Example 47 


8 


Xanthan gum 


0.5 


Propylene glycol 


3 


Perfume 


0.7 


Purified water 


balance 



Note: M : Ci 2 is a lauryl group and G is glucose. 



The thus obtained body shampoo did not cause a rough skin after washing and was able to provide a 
moist feeling. 
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EXAMPLE 55 

A dish washing detergent having the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Sodium polyoxyethylene (4) lauryl ether sulfate 


8 


Polyoxyethylene (20) myristyl ether 


5 


Lauryldimethylamine oxide 


3 


Ethanol 


3 


Compound of Example 48 


3 


Perfume 


0.1 


Water 


balance 



This dish washing detergent did not cause dry and rough hands after its use, and was able to provide a 
moist feeling. 

EXAMPLE 56 



A cosmetic pack of the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Polyvinyl alcohol* 1 
Polyethyleneglycol 4000 

Polyoxyethylene methyl glucoside 20 EO adduct* 2 

N,N-dimethyl-N-(2-hydroxyethy!)glycine 

Squalane 

Ethanol 

Perfume 

Preservative 

Sorbitan monostearate* 3 

Polyoxyethylene sorbitan monostearate 20 EO adduct* 4 
Purified water 


12 
2 
3 
5 
3 

7.7 
0.5 

Appropriate amount 
0.5 
0.2 

balance 



Notes; 

*1: Gosenol EG-30, trade name, manufactured by Nippon Gosei Kagaku Kogyo Co., Ltd. 
*2: Glucam E-20, trade name, manufactured by Amacoal Corp. 
*3: Leodol SPS10, trade name, manufactured by Kao Corp. 
40 *4: Leodol TWS120, trade name, manufactured by Kao Corp. 



This cosmetic pack showed an excellent moisturizing effect to the skin which was hard to be removed 
by prespiration and a good moist feel remained to the skin. 

45 
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EXAMPLE 57 

A cosmetic lotion of the following composition was prepared in the usual way. 



(Composition) 


(% by weight) 


Lactic acid 


0.03 


Sodium lactate 


0.84 


N,N-bis(2-hydroxyethyl)-N-methylglycine 


5 


Glycerol 


2 


Polyoxyethylene oleyl ether 20 EO adduct 


1 


Ethanol 


10 


Perfume 


0.3 


Water 


balance j 


Total 


100 j 



This cosmetic lotion showed excellent moisturizing effect to the skin which was hard to to be removed 
by perspiration and a good moist feel remained to the skin. 

While the invention has been described in detail and with reference to specific examples thereof, it will 
be apparent to one skilled in the art that various changes and modifications can be made therein without 
departing from the spirit and scope thereof. 

Claims 

1. A carboxybetaine represented by the following formula (1): 



N-A 1 — O 



nr 



(1) 



wherein Z 1 represents a residue remaining after removal of m 1 + n 1 hydroxyl groups from glycerol or a 
condensate thereof; R 1 and R 2 are the same or different and each represents hydrogen atom or methyl 
group; A 1 and A 2 are the same or different and each represents a straight- or branched-chain alkylene 
group having 1 to 6 carbon atoms, which may contain a hydroxyl group; and m 1 represents an integer 
of 0 or more and n 1 represents an integer of 1 or more, provided that m 1 + n 1 is equivalent to the 
valency of Z 1 . 

2. A carboxybetaine represented by the following formula (6): 



R 3 

\ 

/ 
R 4 



N-A 3 -0 




(6) 



rr 



wherein Z 2 represents a residue remaining after removal of m 2 + n 2 hydroxyl groups from glycerol or a 
condensate thereof; A 3 and A 4 are the same or different and each represents a straight- or branched- 
chain alkylene group having 1 to 6 carbon atoms which may contain a hydroxyl group; R 3 represents a 
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straight- or branched-chain alky I or alkenyl group having 1 to 24 carbon atoms which may contain a 
hydroxyl group; R* represents a straight- or branched-chain alky! or alkenyl group having 2 to 24 
carbon atoms which may contain a hydroxyl group; and m 2 represents an integer of 0 or more and n 2 
represents an integer of 1 or more, provided that m 2 + n 2 is equivalent to the valency of Z 2 . 

3. A carboxybetaine represented by the following formula (11): 



H 

10 HO-A 5 -N*-A 6 -COCT (11) 

i. 



75 wherein A 5 represents a straight- or branched-chain alkylene group having 2 to 36 carbon atoms; A 6 
represents a straight- or branched-chain alkylene group having 2 to 36 carbon atoms which may 
contain a hydroxyl group; and R 5 represents hydrogen atom or a straight- or branched-chain alkyl 
group having 1 to 36 carbon atoms. 

20 4. A carboxybetaine represented by the following formula (1 4): 



R 

7 I* 

25 HO-A 7 -N — (CH 2 ) a 3COCT (14) 



R 7 



30 wherein A 7 represents a straight- or branched-chain alkylene group having 3 to 36 carbon atoms; R 6 
and R 7 are the same or different and each represents a hydrogen atom, a straight- or branched-chain 
alkyl group having 1 to 36 carbon atoms or an alkenyl group having 2 to 36 carbon atoms; and m 3 
represents an integer of 1 or 2. 



35 5. A cosmetic composition comprising: 

(a) a carboxybetaine represented by the following formula (14* ): 



40 



HO-A 7 -N ( CH 2 ) a 3COO" (14') 

R 7 ' 



45 wherein A 7 ' represents a straight- or branched-chain alkylene group having 2 to 36 carbon 

atoms; R 6 ' and R 7 ' are the same or different and each represents a hydrogen atom, a straight- or 
branched-chain alkyl group having 1 to 36 carbon atoms or an alkenyl group having 2 to 36 carbon 
atoms each of which may be substituted with a hydroxyl group; and m 3 represents an integer of 1 or 
2; and 

so (b) a cosmetic base. 

6. Use of a carboxybetaine represented by the following formula (14') for the production of a moisture 
keeping agent: 



55 
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R 6 



HO-A 7 '— N — ( CH 2 ) m 3COO- (14') 



R 7 ' 



wherein A 7 ' represents a straight- or branched-chain alkylene group having 2 to 36 carbon atoms; 
R 8 ' and R 7 ' are the same or different and each represents hydrogen atom, a straight- or branched-chain 
alkyl group having 1 to 36 carbon atoms or an aikenyl group having 2 to 36 carbon atoms each of 
which may be substituted with a hydroxy! group; and m 3 represents an integer of 1 or 2. 

A detergent composition comprising: 

(a) from 0.5 to 50 % by weight of a carboxybetaine represented by the following formula (1 4'): 



R 

7 . I- 

HO-A 7 — N (CH 2 ) a 3COO' (14 ' ) 

R 7 * 



wherein A 7 ' represents a straight- or branched-chain alkylene group having 2 to 36 carbon 
atoms; R 6 ' and R 7 ' are the same or different and each represents a hydrogen atom, a straight- or 
branched-chain alkyl group having 1 to 36 carbon atoms or an aikenyl group having 2 to 36 carbon 
atoms each of which may be substituted with a hydroxyl group; and m 3 represents an integer of 1 or 
2; and 

(c) from 2 to 60 % by weight of a surfactant. 
A carboxybetaine represented by the following formula (19): 



R 8 

u 

HOCH 2 CH 2 -N — A 8 -COO- ( 19 ) 

I, 
R» 



wherein A 8 represents a straight- or branched-chain alkylene group having 3 to 36 carbon atoms which 
may be substituted with a hydroxyl group; and R 8 and R 9 are the same or different and each 
represents a straight- or branched-chain alkyl group having 1 to 36 carbon atoms or an aikenyl group 
having 2 to 36 carbon atoms. 

A carboxybetaine represented by the following formula (22): 



R 10 

X 6 OOC-CH 2 -N CH 2 -COO" (22) 



wherein R 10 and R 11 are the same or different and each represents a straight- or branched-chain alkyl 
group having 1 to 5 carbon atoms which may contain a hydroxy group, provided that at least one of the 
alkyl groups represented by R 10 and R 11 contains a hydroxy group; and X s represents hydrogen atom 
or a cation. 
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10. A carboxybetaine represented by the following formula (25): 



O R 13 CH 3 

R i2 --C-N-CH 2 CH 2 -N CH 2 -COO' ( 25 ) 

I 

CH 3 



wherein R 12 represents an alkyl group having 1 to 6 carbon atoms which may be substituted with a 
hydroxyl group, 



R 1 * 

\ 



w 



or 



N— 



/ 

R 15 



wherein R u and R 15 are the same or different and each represents hydrogen atom or an alkyl groups 
having 1 to 6 carbon atoms which may be substituted with a hydroxyl group; and R 13 represents 
hydrogen atom or an alkyl group having 1 to 6 carbon atoms which may be substituted with a hydroxyl 
group. 

11. A carboxybetaine represented by the following formula (32): 



R 17 

-N Y 3 -COO" 

R 18 



(32) 



wherein Z 3 represents a residue remaining after removal of n 3 hydroxyl groups from glycerol or a 
condensate thereof or a group represented by HO— A 9 — where A 9 represents a straight- or branched- 
chain alkylene group having 2 to 5 carbon atoms; R 17 and R 18 are the same or different and each 
represents a straight- or branched-chain alkyl group having 1 to 5 carbon atoms; Y 3 represents a 
straight- or branched-chain alkylene group which may contain a hydroxyl group, and n 3 represents an 
integer of at least 1 but not exceeding the number of hydroxyl groups in glycerol or a condensate 
thereof and is 1 when Z 3 is HO— A 9 —. 

12. A sulfobetaine represented by the following formula (35): 



R 19 



HO-A 10 N CH-7-CH-CH-2— S0 3 " (35) 



I 20 OH 



wherein A 10 represents a straight- or branched-chain alkylene group having 2 to 12 carbon atoms which 
may be substituted with a hydroxyl group; R 19 and R 20 are the same or different and each represents a 
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straight- or branched-chain alky I group having 1 to 12 carbon atoms or a straight- or branched-chain 
alkenyl group having 2 to 12 carbon atoms each of which may be substituted with a hydroxy! group. 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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Patent Einspruch einiegen. Der Einspruch ist schriftlich einzureichen und zu begrunden. Er gilt erst als eingelegt, 
wenn die EinspruchsgebOhr entrichtet worden ist (Art. 991 1 ) Europaisches Patentubereinkommen). 

Courier Press. Leamington Spa. England. 
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(g) Entgegenhaltungen: 

CHEMICAL ABSTRACTS, Band 30, Nr. 21, 10. 
November 1936, S parte 7634*3, Columbus, Ohio, 
US; GEZA LORANTH u.a.: "Significance of 
vitamin E in dermatology* & ORVOSI HETILAP 
80,778*9(1936) 

UNLISTED DRUGS, Band 24, Nr. 1, Januar 1972, 
Seite 10, Punkt o, Chatham, New Jersey, US; 
UNLISTED DRUGS, Band 18, Nr. 3, Marz 1966, 
Seite 27, Punkt k, Chatham, New Jersey, US; 
ROTE USTE, 1961, Seite 356, Editio Cantor, 
Aulendorf/Wurtt., DE; 

ROTE USTE, 1983, Nr. 31 226, "Akne-Ex H", Nr. 
31 213,"Magopsor"und Nr. 31 150, Delta 
Pimaf ucort", Editio Cantor, Aulendorf/Wurtt., 
DE; 

Die Akte enthalt technische Angaben, die nach 
dem Eingang der Anmeldung etngereicht 
wurden und die nicht in dieser Pa tent sch rift 
enthatten sind. 



20 



30 



35 



40 



EP 0158 090 B1 

Beschreibung 

Gegenstand der vorliegenden Erfindung ist ein Mittel zur Behandlung und zum Schutz der Haut unter 
Einsatz von Vitamin E. 

5 Vitamin E ist bekannt als Antioxidans und Schutzvitamin fur Phosphorlipide der Zellmembran. Eshait 
die Permeabilitat und Stabilitat der Zellmembran aufrecht; Lucy, Ann. N.Y. Academy of Science 203 1972, 
S. 4. Es ist weiterhin bekannt daB Vitamin E eine membranabdichtende Wirkung besitzt; F. Mittelbach und 
G. Bodechtel, Munchner Medizinische Wochenschrift 110 (1968) 36: 198&-1993. Bei Erythrocyten, den 
einfachsten Zellen des menschlichen Korpers wurde festgestellt, daB Vitamin E eine Schutzw.rkung fur die 
w Zellmembran darstelit. In Tierversuchen und beim Menschen wurde bewiesen, daB Anamie das erste 
Anzeichen von Vitamin-E-Mangel ist. Bei Gabe von hohen Vitamin-E-Dosen normalisiert sich die Hamolyse 
der Erythrocyten; vgl. William J. Darbey Vitamin Horm, 26 (50) S. 685^-704 (1968) und Phelps DL Pediatrics 
63 (6) S. 933—935 (1979). Aus diesen Literaturstellen geht hervor, daB bei oraler Verabreichung von 200 bis 
- 800 mg Vitamin E an Patienten fur einen Zeitraum von 1 bis 4 Tagen, deren Hamolyse der Erythrocyten 
is significant verbessert wird im Vergleich zu Patienten mit Vitamin-E-Mangel. 

Vitamin E ist weiterhin verwendet worden zur Behandlung der Sichelzellenanamie in einem Zeitraum 
von 6 bis 35 Wochen; vgl. Natt CL Am. J. clin. 33, S. 968-971 (1980); Natt CL. Am. J. din nutr. 32, S. 
1359-1362 (1979); Gawlik G. M. Fed. Proc. 35 (3), S. 252 (1976) und Gorash L. Bieri J. G. etal univ. Conn. 

Far ^ n enerhin ist bekannt, daB 750 mg Vitamin E taglich in einem Zeitraum von 3 bis 6 Monaten erfolgreich 
bei Thalassamie-Patienten eingesetzt wurden, wobei eine Normalisierung der Hamolyse der Erythrocyten 
beobachtet wurde; vgl. Kahane I. ISR. J. med. 12 (1), S. 11—15 (1976). ■ 

Erfolgreich eingesetzt wurde Vitamin E weiterhin bei Patienten mit akuter Hepatitis und alkoholiscner 
Hepatitis, die einen Mangel an Vitamin E im Serum haben; vgl. Yoshiakawa T. Takemura S. Kato H. et al. 
25 Japan J. Gastrovent, 74/7, S. 732—739 (1977). SchlieBlich wurde Vitamin E bei Patienten m.t 
Eisenmangelanamie eingesetzt und bewirkte wahrend eines Zeitraumes von 4 b.s 8 Wochen eine 
Verbesserung bzw. Normalisierung des Lipid-metabolismus im Knochenmark; vgl. Takoshi Itaga, Central 
Clinical Laboratory Nagasaki University of Medicine. Japan. 

In den deutschen Patentanmeldungen P 34 20 738, P 34 02 928, P 34 05 239, P 34 07 025. P 34 08 260, P 
34 16 162 P 34 32 881, P 34 05 240. P 34 02 930, P 34 07 024. P 34 07 026, P 35 15 250. P 34 27 193 wird ferner 
der Einsatz von Vitamin E zur Behandlung der Venen. des Analbereichs und von Rheumaerkrankungen 

V ° r9 Es^stweiterhin bekannt. daB Cholesterin in menschlicher und tierischer Haut durch Ultraviole£-Licht 
zu Cholesterin-alpha-oxyd. einen als Krebserreger bekannten Stoff. umgewandelt wird. Versuche mit 
Mausen haben gezeigt, daB bei Verabreichung von Vitamin E und C sowie zwei weiteren Antioxidants 
sich kein Cholesterin-alpha-oxyd bildet (Pharm. Indu. 36, Nr. 3 (1974) Anschel, USAK 

Die FR— A 22 01 070 offenbart kosmetische Zusammensetzungen mit einem Gehait an vitamin t- 
Orotat von 0,05 bis 10 Gew.-%. Diese werden zur Herstellung von Haut-Kosmetika, insbesondere Cremes, 
Puder und Lotionen verwendet, enthalten jedoch keinen UV-Stabilisator. 

Die FR — A 24 92 659 beschreibt fur die Verjungung der Haut eingesetzte Zusammensetzungen, die 
Vitamin E in Mengen von 0,04 bis 0,08 Gew.-% und auBerdem gegebenenfalls andere Vitamme, 
Emulgatoren, Fette enthalten. Auch diese Mittel enthalten keinen UV-Stabilisator. 

In der GB— A 1 453 239 werden Zusammensetzungen in Form topischer Praparate beschneben, die 
Vitamin E sowie ein pflanzliches 01 und geeignete Tragerstoffe, jedoch keine UV-Stabilisatoren enthalten. 
45 Aus der US — A— 4.144,325 sind So nnenschutz mittel bekannt, die nicht resorbierbar smd und als UV- 

absorbierende Substanz Tocopherol und seine Derivate enthalten. In diesen Mitteln oxidiert das 
Tocopherol zu unwirksamen Chinonen, die ihrerseits zu Hautreizungen fuhren konnen. 

Abgesehen davon, daB keines der genannten Mittel neben Vitamin E einen UV-Stabihsator enthalt, 
liegen die Mengen an Vitamin E, die in einer Verabreichungseinheit enthalten smd, deutl.ch unter denen 
so der vorliegenden Erfindung. . _ . .... 

Es wurde non uberraschenderweise gefunden, daB sich Kombinationen von Vitamin E mit UV- 
Stabiiisatoren sowie Kombinationen von Vitamin E mit UV-Stabilisatoren und gegebenenfalls anderen 
Wirkstoffen als Mittel zur Behandlung und zum Schutz der Haut, insbesondere zur Behandlung von 
Ekzemen, Hautflechte. Hautentzundungen, Juckreiz. Allergien, Faltenbildungen. ^0"^^™ 
55 sowie Wunden, eignen. Daruberhinaus konnen die erfindungsgemaBen Mittel als Schutz gegen 
ultraviolettes Licht eingesetzt werden. Die erfindungsgemaBen Mittel sind ferner als Hautschutzm.ttel be. 
Bestrahlungen, z.B. von Krebspatienten, geeignet. Dieser neue Indikationsbere.ch war au^rund des 
bisherigen Wissenstandes nicht vorherzusehen und erdff net ein neues bre.tes Anwendungsfeld fur Vitamin 
E. Die Verwendung von Vitamin E bringt auf lange Sicht eine Stabilisierung und dauernde Bese.tigung der 
eo Symptome, die Wahrscheinlichkeit der Ruckfatligkeit ist dadurch sehr genng. 

Die Erfindung betrifft Mittel zur Behandlung und zum Schutz der menschlichen und t.enscheh Haut d e 
dadurch gekennzeichnet sind, daB sie als auBerlich anzwendendes resorbierebares LichtschuUm me I zur 
Anwendung kommen und neben ublichen Trager- und/oder Hilfsstoffen als wesentl.chen BatttndMH 
Vitamin E als alpha-Tocopherol und/oder dessen Ester naturlicher oder synthetischer Herkunft m Mengen 
von 0.5 bis 20 Gew.-% pro Darreichungseinheit sowie UV-Stabilisatoren und auBerdem gegebenenfalls 
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Vitamin C, Vitamin A, Vitamine der B-Reihe, durchblutungsfordernde und/oder gefaBerweiternde Mittel, 
Phospholipide, ungesattigte Fettsauren und/oder Emulgatoren enthalten. 

Vitamin E kann in alien seinen aipha-Formen verwendet werden, sowohl als freies Tocopherol als auch 
als Ester naturlicher oder synthetischer Herkunft. Dieser Ester kann als Acetat, Succinat oder als anderer 
5 Ester verwendet werden. Fur Salben, Gele und Cremes wird bevorzugt das f reie Tocopherol, z.B. D,L-alpha- 
Tocopherol und D-alpha-Tocopherol verwendet. 

Uberraschenderweise wird die Wirkung von Vitamin E in Gegenwart von gefaBerweitemden und/oder 
durchblutungsfordernden Mitteln erheblich gesteigert in Form von Synergismen und dadurch die 
Behandlungszeit verkurzt. 

10 Insbesondere in Gegenwart von durchblutungsfordernden Mitteln, wie Heparin Natrium, Extr. 
Hippocastani bzw. Nicotinsaurebenzylester, Arnica oder Extractum Calendulae wird die Aufnahme des 
Vitamin E durch die Haut verbessert. Bei Verwendung von Heparin Natrium wird die hohe Dosierung von 
30.000 bis 150.000 I.E. bevorzugt. 

Weitere Mittel, die die Wirkung von Vitamin E erheblich steigern und dadurch erfindungsgemaB 
75 verwendet werden konnen, sind durchblutungsfordernde Mittel, wie B-Hydroxy-athyl-rutosid, 
Trimethylolrutosid, Arnicae-Extract, Nicotinsaure, Nicotinsaureester und Derivate, Xantinolnicotinat und 
Inositolnicotinat, sowie Salicylsaure bzw. deren Ester, Dihydroergotoxin-methan-sulphohat, 
Dihydroergocornin-methan-sulphonat, Dihydroergocristin-methan-sulphonat, B-Hydroxy-athyl-salicylat, 
Ol. Juniperi, Ol. Pini pumilionis (Latschenkieferndl), Ol. Eucalypti, Ol. Rosmarinae, Tinct. Camphorae bzw. 
20 Kampfer, Cinnarizin, Vincamin, Pentoxyfyllin, Bamethansulfat, Bencyclanhydrogenfumarat, B- 
Pyridilcarbinol, Ginkgoflavonglykoside. Es konnen auch weitere Derivate der durchblutungs- bzw. 
gefaBerweitemden Mittel verwendet werden. 

Als gefaBerweiterndes Pflanzen mittel ist Extract Calendulae aus Herba Calendulae zu nennen. Die 
durchblutungsfordernden Mittel konnen ebenfalls in Retard-Form verwendet werden. 
25 Die erfindungsgemaBen Mittel werden auBerlich in Form von Creme, Gel, Salbe oder Lotion oder 
Losung ggf. zusammen mit Emulgatoren angewendet. Die Vitamin E-Konzentration betragt dabei 0,5 bis 20 
Gew.-%. Besonders bevorzugt werden 4 bis 10 Gew.-%. Man kann auch andere Darreichungsformen 
zubereiten, z.B. Sprays. Tinkturen oder aikoholische Losungen. Isopropanol bzw. Propandiol ist ein 
besonders bevorzugtes Losungsmittel, das zugleich durchblutungsfordernd wirkt. 
30 Als ubliche Salben- oder Cremegrundlagen konnen Eucerin cum. aqua. Ungt. Cordes, Ungt. 
Emulsificans, sowie andere nicht wasserlosliche Salbengrundlagen bzw. deren Gemische verwendet 
werden. Geeignete Salbengrundlagen sind beispielsweise Wollwachs, Vaseline DAB 8, Paraffin 
dunnflussig sowie Gemische derselben. Sie konnen auch Emulgatoren enthalten wie Cetylstearylalkohol. 
Geeignet als Salbengrundlagen sind auch Unguentum alkoholum lanae aquosum mit Cetiol 
35 (Olsaureoleylester) sowie Unguentum lanette, Cetylstearylalkohol, Cetiol DAB 8, aqua conservata. 

Dem Mittel gemaB der Erfindung konnen vorteilhaft auch weitere Vitamine, z.B. Vitamin C, A, B 1f B 2 
und B 6 zugesetzt werden. 

Die erfindungsgemaBen Salben enthalten als Grundlagen zweckmaBig 70 bis 30 Gew.-%, Wasser 
vorzugsweise 60 bis 40 Gew.-%, 30 bis 5 Gew.-%, vorzugsweise 25 bis 7 Gew.-%, Cetiol (Oleyloleat), 30 bis 
40 2 Gew.-%, vorzugsweise 25 bis 2 Gew.-% Cetyl-Stearylalkohol oder andere aliphatische Alkohole. 

Man kann den Cetyl-Stearylalkohol ganz oder teilweise auch durch andere emulgierende Alkohole 
ersetzen, z.B. durch aliphatische Alkohole oder Wollwachsalkohoi bzw. Diole, Stearinol, mit aliphatischen 
Sauren veresterte Monoglyceride oder ahnliche Stoffe. Man kann z.B. auch Paraffin oder Vaseline zusetzen, 
urn die Salbe streichfahig zu machen. Auch Cetiol (Oleyloleat) kann durch andere Emulgatoren, z.B. 
45 Tween® 20 oder Tween® 80 ganz oder teilweise ersetzt werden. Eine besonders bevorzugte Kombination 
als Grundlage fur Vitamin-E-haltige Salben von Cremes ist jedoch folgende: 
30 bis 20 Gew.-% Cetyl-Stearylalkohol. 
20 bis 10 Gew.-% Cetiol (oleyl oieat) 
60 bis 40 Gew.-% Wasser (aqua conservata). 
so Es ist bekannt, daB wasserhaltige Salbengrundlagen, wie Unguentum emulsificans aquosum und 
Unguentum alkoholum lanae aquosum geeignet sind zur Verarbeitung von wasserlosiichen Wirkstoffen. 
Hier uberrascht, daB wasserhaltige Salbengrundlagen, die sogar uber 50% Wassergehalt aufweisen 
konnen, sehr gut zur Verarbeitung fettloslicher Wirkstoffe wie Vitamin E geeignet sind. 

Oberraschenderweise bringen die erfindungsgemaBen Mittel besondere Vorteile, wenn Vitamin A 
55 zugesetzt wird. Insbesondere wird die Behandlungsdauer verkurzt Demzufolge betrifft die vorliegende 
Erfindung auch neue Mittel zur Behandlung und zum Schutz der Haut. die Vitamin A zusammen mit Vitamin 
E. UV-Stabilisatoren und durchblutungsfordernden Mitteln enthalten. Vitamin A kann in Form von Vitamin- 
A-Palmitat, Vitamin-A-Acetat sowie weiterer Ester des Vitamin A und/oder B-Carotin verwendet werden. 
Vitamin A soil so ausgewahlt sein, daB die maximale Tagesdosis 50.000 I.E. nicht uberschreitet, d.h. wenn 
60 zwei Darreichungsformen pro Tag angewendet werden, soil die Dosierung bei maximal 25.000 I.E. pro 
Darreichungsform liegen. Die Vitamin-A-Dosis des erfindungsgemaBen Mittels liegt zwischen 5.000 und 
25.000 I.E., vorzugsweise 6.000 bis 15.000 I.E. 

Die Vitamine A und E neigen insbesondere in Gegenwart von anderen Wirkstoffen im wassngen 
Medium sehr stark zur Klumpenbildung. Dabei besteht Gefahr, daB die fettloslichen wertvollen Stoffe nicht 
65 absorbiert werden. Uberraschend wurde festgestellt, daB geringe Mengen Emulgator, ca. 1 %, ausreichen. 
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urn die Klumpenbildung zu verhindern. Die Wirkstoffe werden leichter im wassrigen Medium dispergiert 
^S?522 Menge Emulgator ist nicht notwendig. da meistens 1 bis ZSi 

wenn das Medikament langere Zeit verabreicht wird. p P a n ,iratPn verwendet warden, wie 

iafcdb Twin* 80 Jnd CUM bavom.g.. Hibrbai wu-da baotadM. daS te. Zagab. «»«.»* EmuHator 
>0 dla Emulgi.rung nicbt wasantlld; , b..«r is. .Is ^S™^.^adS!" and 13% ».™«.d.n. Damit 

Eusolex" Die UV-Stabilisatoren konnen in einer Menge von 0,1 bis 20 Gew.^ zugesetzt weraen. mengen 

V °trS:« ra n und/oder ungesattigte «-"S^££i^ 
Linolensaure oder Olsaure. Anstelle der ungesattigten Fettsauren konnen auch Sihconole oder Polys.l.xane 

Ve TsSso W ndere n 'fur Hautschutzmittel sind die erfindungsgemaUen Mittel in Kombination mit 
Pho phSSen z.B Lecithin geeignet. Durch die Phospholipid wjrd das Eindringen des V,«am,n E m d,e 
Haul beschleuniqt und dadurch die Wirksamkeit der Vitamin-E-Praparate geste.gert. uitarT , in c 

8 wS kln U nen zur Behand.ung von Hautentzundungen den •*^^£.5" J ^SE 
Praparaten bis zu 12 Gew.-% Befexamac zugesetzt werden. Bevorzugt werden 3 bis 10 Gew. /.. jewens 

^lX™°toX£%Z-Cr*™ oder -salbe zur Behandlung von HautenUundungen A.lergien 

Wirkstoffen beschleunigt den HeilungsprozeG. 

Als antiallergische Wirkstoffe werden beispielsweise 
Clemastinehydrogenfumarat 
Chlorphenoxaminehydrochlorid 
45 Dimetidinmaleat 

Bamipinlactat oder -hydrochlorid oder andere Sake bzw. 
Ester 

Propylhexedrinehydrochlorid 
Tritoqualine 
so Dephenhydramin 
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fur die aufcerlichen Anwendungen von Bedeutung ist. Pr r.nH..nn- 
Die nachfolgenden Beispiele dienen der naheren Erlauterung der Erf.ndung. 



Beispiet 1 

Eine Creme enthalt: 

10 g D-alpha-Tocopherol-Konzentrat 
2 g Eusolex R (8020 Merck) 
ad 100 g Salbengrundlage aus 
22 T Cetyl-Stearylalkohol 
18TCetiol 

60 T Wasser (aqua conservata) 
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Beispiel 2 

Eine Creme enthalt: 

8g D,L-alpha-Tocopherolkonzentrat 

3 g Eusolex R (232 Merck) 

ad 100 g Salbengrundiage wie Beispiel 1 

Beispiel 3 

Eine Creme enthalt: 
12 g Vitamin E 
1 g Eusolex R (8020 Merck) 
ad 100 Salbengrundiage wie Beispiel 1 

Beispiel 4 

Eine Creme enthalt: 
9,0 g Vitamin E 
0,3 g Eusolex R (8020 Merck) 
ad 100 Salbengrundiage aus 
17 T Cetyl-Stearylalkohol 
8 T Weifce Vaseline 
20 15TCetiol 

60 T Wasser (aqua conservata) 

Beispiel 5 

2s Salbe gemafce Beispiel 1 mit dem Zusatz von 1,0 g Eusolex R (8020 Merck). 

Patentanspruche 

1. Mittel zur Behandlung und zum Schutz der menschlichen und tferischen Haut, dadurch 
30 gekennzeichnet, daB es als auBerlich anzuwendendes resorbierbares Lichtschutzmittel zur Anwendung 

kommt und neben ublichen Trager- und/oder Hilfsstoffen als wesentlichen Bestandteil Vitamin E als alpha- 
Tocopherol und/oder dessen Ester naturlicher oder synthetischer Herkunft in Mengen von 0,5 bis 20 Gew.- 
% pro Darreichungseinheit sowie UV-Stabilisatoren und auBerdem gegebenenfalls Vitamin C, Vitamin A, 
Vitamine der B-Reihe, durchblutungsfordernde und/oder gefaBerweiternde Mittel, Phospholipide, 
35 ungesattigte Fettsauren und/oder Emulgatoren enthalt. 

2. Mittel nach Anspruch 1, dadurch gekennzeichnet daB es zusatzlich Antihistaminika enthalt. 

3. Mittel nach einem der Anspruche 1 oder 2, dadurch gekennzeichnet, daB es als ungesattigte 
Fettsauren Linolsaure, Linolensaure oder Olsaure enthalt. 

4. Mittel nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet, daB es Silikonole oder 
40 Polysiloxane enthalt. 

5. Mittel nach einem der Anspruche 1 bis 4, dadurch gekennzeichnet, daB es als Durchblutungsmittel 
Nicotinsau re benzyl ester, Arnika, Extractum Calendulae Extractum Hippocastant oder Heparin-Natrium 
enthalt. 

6. Mittel nach einem der Anspruche 1 bis 5 zur Behandlung von Ekzemen, Hautflechte, ' * 
4 5 Hautentzundungen, Juckreiz, Allergien, Pigmentierungen, Faltenbildungen, Haarausfall und Wunden. 

7. Mittel nach einem der Anspruche 1 bis 6, dadurch gekennzeichnet, daB es zusatzlich Phospholipide, 
bevorzugt Lecithin, enthalt. 

8. Mittel nach einem der Anspruche 1 bis 7, dadurch gekennzeichnet, daB es zusatzlich bis zu 12 Gew.- 
%, vorzugsweise 3 bis 10 Gew.-%, Befexamac, jeweils bezogen auf die Darreichungsform, enthalt. 

50 

Revendtcations 

1. Produit pour le traitement et la protection de la peau humaine et animate, caracterise en ce qu'H est 
55 utilisable comme moyen de protection contre la lumiere, resorbable, a usage externe et contient, a cote de 

substances usuelles de support ou auxiltaires, comme partie integrante, une vitamine E comme I'alpha- 
Tocopherol ou un de ses esters d'origine naturelle ou synthetique, en proportion de 0,5 a 20% en poids par 
unite de presentation, ainsi que des stabilisateurs UV et en outre eventuellement de la vitamine C, de la 
vitamine A, des vitamines du groupe B, des produits accelerant la circulation sanguine ou vaso-dilatateurs, 
eo des phospholiptdes, des acides gras insatures, et/ou des emulsifiants. 

2. Produit selon la revendication 1, caracterise en ce qu'il contient en outre un antihistaminique. 

3. Produit selon Tune des revendications 1 ou 2, caracterise en ce qu'il contient, comme acides gras 
insatures, de I'acide linoieTque, de I'acide linolenique, ou de I'acide oleique. 

4. Produit selon Tune des revendications 1 a 3, caracterise en ce qu'il contient des huiles silicones ou 
65 des polysiloxanes. 
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5 Produit selon I'une des revendications 1 ft 4, caracterise en ce qull contient. comma produit pour la 
circulation sanguine, du nicotinate de benzyle, de I'arn.ca. un extra* de Calendula, un extra.t 

s inflammations, prurits, allergies, pigmentations. en f$FS£XTS~ un 

7 Produit selon I'une des revendications 1 a 6, caracterise en ce qu 

•"T^JKrSK — S 1 a 7. caracterise en ce qu'i. contient en plus ^usqu'a 12% en 
poids. d "^flrence 3 a 10%. cheque fois rapportes a la forme de presented, de bufexamac. 

ro 

Claims 

1 A medicament for the treatment and protection of the human and animal skin, characterized by 

„ being- ^^ o ; bM ^T^s,:^ ^^v^^z^^ 

20 ""Tm^^ " that it contains additionally antihistamine drug, 

3. SedicaS according to anyone of the claims 1 or 2. characterized in that ,t conta.ns l.nole.c ac.d. 
*^?S2££££& ZSgSff^ to 3. characterized in that it contains silicone oils or 
25 P °'T Medlcaremaccording to anyone of the Cairns 1 to 4, ^^r^"™^™ aCid ' 

b -rs^'^ *r of skin - 

respectively. 
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